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SECTION IV 

INTERNATIONAL TRADE 

(R) 

THE PURE THEORY OF INTERNATIONAL VALUES 

f [This article was published in the Economic Journal, 

1804, in three divisions. The third of these has now been broken 
up so as to bring together the portions in which the theory is 
treated on classical lines. In this restatement emphasis is laid 
on the less familiar, perhaps less edifying, clauses of the theory ; 
and some similarities and differences between international 
trade proper and transactions between non -competing groups, 
including the process of Distribution, are pointed out. There 
follow criticisms of economists who have treated the subject on 
classical lines. The supplement or superstructure which Mill, 
under the influence of Thornton, added to the original sections 
of his great chapter on International Values is found to be, in 
accordance with Professor Bastables verdict, “ laborious and 
confusing.” A minute examination of this stupendous supple- 
ment forms in the original article an elaborate note which it 
has not seemed necessary to reproduce in this Collection. Mill is 
also taken to task for underrating the danger to the home 
country arising from foreign competition. His doctrine that 
low wages when common to all branches of industry cannot be 
one of those causes which enable one country to undersell another 
is shown to be misleading, unless the terms are interpreted in a 
now very unusual sense. 

Cairncs’ stronger statement of a similar doctrine is open to 
even greater objection. 

Criticism is also directed against what is new in Sidgwick’s 
theory of international trade. 

There followed in the original article some criticism of Pro- 
fessor Bastables well-known treatise; based largely on the 
“ parallelism ” which he affirms between the incidents and 
effects of import and export duties. But this is one of the 
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passages which have to be omitted from this Collection for the 
first of the reasons assigned in the Introduction. The asymmetry 
which I had ascribed to export and import duties is true only 
of duties in kind, and not even all of those — as I pointed out 
in a later paper (Economic Journal, 1897, p. 307). With 
regard to other points of difference with Professor Bastable, I 
may say generally what I have said with respect to one of them 
on a subsequent occasion ( loc . cit. p. 403) : “ The continuance of 
the controversy appears to be hardly justified by its importance. 
Suffice it to express the summary judgment that on the one 
hand Professor Bastable's further explanations are quite satis- 
factory, and on the other hand that my observations were not 
uncalled for.” 

The remainder of the article, as now rearranged, consists of 
the portions in which mathematical language is employed ; 
portions placed here in virtue of the subject-matter rather than 
the method, which is of a piece with Section VI. There is first 
a restatement of the theory already presented in the classical 
form. Not much is gained by this translation into mathematical 
language ; except so far as variation of the expression may tend 
to avoid the confusion and prejudice which beset the subject. 
The use of mathematics has, however, not saved Cournot from 
the serious errors criticised in the second part of this extract. 
Of all the writers, classical or mathematical, who are passed in 
review in the article of 1894, Mangold t is the one who emerges 
unscathed from the critical examination. His conception of a 
commodity common to the home and foreign country goes far 
towards rendering palpable the evasive conception of units of pro- 
duction in different countries, the products of which are not of 
equal value on the international market (c/>. Bastable, International 
Trade, Chapter II, Pigou, Manchester Guardian cited Economic 
Journal, Vol. XXXIII, P . 134). The rate of exchange between 
the products of the units of production in the respective countries 
is the key to the relative values of all the commodities which they 
exchange in the international market, as well as to the values of 
the non -exportable commodities in each country. The scheme 
of ratios presented in connection with Mangoldt’s theories 
(p. o3) is designed to illustrate this conception.] 
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I. On Classical Lines. 

International trade meaning in plain English trade between 
nations, it is not surprising that the term should mean some- 
thing else in Political Economy. In technical usage international 
is distinguished from home trade by the existence of barriers 
which prevent owners of the means of production in one region 
— or, more generally, sphere of industry — from employing 
those means in another sphere . 1 Or is it easier to say that homo 
trade is distinguished from international by the tendency to equal 
remuneration of efforts and sacrifices : to an equality of profits, 
and an equation of the net advantages in different occupations ? 2 
The general conditions which determine equilibrium are the same 
for both species of trade ; the principal difference is that in tho 
case of the home trade there are one or two more equations. 

Such is, I think, the essential attribute of the term international 
trade as used by theoretical economists; the properties of geo- 
graphical and political separation, though usually understood, 
are not those from which the principal conclusions flow. 

The flexibility of this definition escapes from the objection 
that there is no difference in the present age between inter- 
national and domestic trade. Let it be granted that capital and 
perhaps business power are free to flow to all parts of the earth . 3 
Yet labour cannot be conceived as flowing so freely. The world 
is not yet in the condition of the American colonies, where, if 
Virginia damnified Maryland by a tax, it is said that the in- 
habitant of Maryland would transfer himself to Virginia . 4 Pre- 
sumably there may be a considerable difference in the level of 
advantage in different countries before labour flow's from one to 
another . 5 Suppose, however, that the conditions of international 
trade proper ceased to exist, there would still remain the quasi- 
international trade between the parties to Distribution. There 
would still be a great gulf between employers and employed 

* “The immobility of industrial agents,” as Professor Bastablo says, in his 
admirable discussion of tho definition in question. — International Trade, ch. i. 

* Tho plan of putting international before domestic trade — treating it as tho 
rule rather than as an exception — may have historical as well as theoretical 
justification, if wo agreo with Professor Bastablo that “ tho first exchanges were 
international (or rather intertribal)." — Commerce of Nation e, p. 7. 

* Business power at least, if not labour, has in several cases been transferred 
from England to foreign countries, in order to avoid hostilo tariffs. See Diplo- 
matic and Consular Reports, Spain 1893, C 6855, 112, p. 18. I have heard of 
other instances consequent on tho McKinley Tariff. 

4 Quarterly Journal of Economics, October 1892 

* Cp. Bastablo, International Trade, p. 10. 
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across which work is transported in exchange for finished 
products. 

According to this view the fundamental principle of inter- 
national trade is that general theory which Jevons called the 
Theory of Exchange, and Professor Marshall describes as " an 
inquiry into the balancing of the forces of Demand and Supply,” 1 
which constitutes “ the kernel ” of most of the chief problems of 
economics. It is a corollary of the general theory that all the 
parties to a bargain look to gain by it. Foreign trade would not 
go on unless it seemed less costly to each of the parties to it to 
obtain imports in exchange for exports than to produce them at 
home. This is the generalised statement of the principle of 
Comparative Cost, with respect to its positive part at least. The 
negative clause, that the value of articles in the international 
market is not proportioned to the cost — the “ efforts and sacrifice ” 
— incurred by the respective producers, is superfluous, if the defini- 
tion here proposed is adopted. Why should there be any corre- 
spondence between cost and value in the absence of the conditions, 
proper to domestic trade, on which that equality depends ? 

In a complete treatise on international trade it would be 
proper to dwell at length both on the general principle and the 
corollary ; on the one hand contemplating the tendency towards 
maximum satisfaction, 2 which constitutes the grandest generalisa- 
tion of Economics ; and on the other hand applying the doctrine 
of Comparative Cost to explain the peculiarities of existing 
commerce— why such and such articles are exported from one 
country and imported to another. 2 But it is proposed to confine 
this study to those portions of the theory which have at once 
some bearing on practice, and also a high degree of generality. 


I. Of the propositions relating to international trade which are 
at once general and bear on practice the most important, I think, 
are those which attribute advantage or detriment— whether for 

artict, nf n t° r r C1 ^° Cha , ngCS in thc su PP'y of ’ or demand for, 
articles of trade. Such are the answers to the questions : Would 

* Principle*. Book V. ch. iii. 

among^whtjrr^Profes.or^MaMhair may^ba'di^tUuniShad 1 ^ ™'~‘ 

limitations, under the existing social regime r" 8 carefu,, y tho 

faction” (Principles of Economic*. Book V. ih xH § 7^ andD°r ™ X, ™ m " ati9 * 
appreciatmg tho mysterious analogic* betweer, • d D *' Irv,n « F'shor as 

and in human affairs (” Mathom«iir<.l r h ? max,rnum pnnciplos in physics* 

Prices." From of Value and 

■ A, Professor Taussig has done to htf K VoL 1X " 1882). 

Tariff Quezon." » the <Urr, y Z*'. °' th ° 
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a tax or a bounty, an improvement or deterioration in the means 
of communication, abundance or scarcity of an exported article, 
be beneficial to the home country, or to all parties? The 
answers to such questions vary with the data, which require to 
be carefully distinguished. 

One distinction — which indeed hardly needs to be pointed out, 
since it is the similarity, not the difference, which generally 
escapes notice— is that which has been already indicated between 
international trade proper, relating to separated regions, and the 
analogues thereof which may be termed quasi-international 
trade. Another distinction, which one might have a priori sup- 
posed to be very obvious, is between the interests of the home 
country and that of the world at large. Vet, strange to say, a 
confusion between ideas so different as part and whole pervades 
many of the arguments in favour of Free Trade; the complaints 
of List 1 against 14 the School "—the followers of Adam Smith— on 
this ground are too well founded. 2 The equivocation might be 
compared to that which it was reserved for Professor Sidgwick 
to point out in the term Utilitarianism— referring sometimes to 
the Greatest Happiness of the individual, and sometimes to that 
of the whole. 

Another important distinction is between small and large 
changes ; the characteristic of the latter being such an alteration 
in tho scale of production that the law of increasing returns is 
brought into operation [or the converse alteration]. Thus the 
“improvement” in the process of manufacture of an exported 
article considered by Mill in his great chapter (Book III. ch. xvin. 
§ 5) is presumably of the order 44 small ; the change contem- 
plated by him in an earlier section (§ 2), from a time *' when each 
country produced both commodities to an established trade, 
may well be — but is not necessarily — large. Another distinction 
to which it is proper to call attention is between an impediment 
to trade [or an improvement] in general and that particular 


1 National System. < , . . 

* Tho amiable confusion between one's own or one s country s cxclusivo 
advantago and that of tho world at largo may be attributed to Mr. Gladstone, 
when ho asks— in his article on " Free Trade or Protection.” in tho A orth A mincon 
Review, Vol. CL.— " why, if Protection is a good thing. »t should not be adopted 
by tho United States in their inlemul trade.” _ .... , 

Even tho most clearheaded of writers. James Mill (Elements of Political 
Economy, ch. iii. § 10. p. 150. cd. 1821) and Professor Bastablo (International 
Trade, p. 123, and ** Incidence and Effects of Import and Export Duties, in iho 
Report of the British Association for 1880, p. G of tho essay, p. 440 of tho Report), 
seem not to distinguish very sharply tho ideas of advantage to tho world and 
to a particular nation. 
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kind of obstruction [or encouragement] which a tax [or bounty] 
constitutes. The proceeds which may accrue from a tax form an 
item which is sometimes left out of account in the balance of 
advantages . 1 

Other principles of classification requiring no comment are 
the distinction between changes originating in the home country, 
or abroad ; between those affecting primarily exports, or imports ; 
between the case of two countries, and that of several countries ; 
and so forth. 

It will be sufficient here to select the most instructive cases 
requesting the reader to attend carefully to the issue, and to stay 
condemnation until appeal has been made to the tribunal of 
mathematical reasoning. 


The simplest case is where the question is whether the 
advantage of the home country is increased by an increase in 
the supply of foreign articles in the sense that the foreigner is 
willing to give a greater quantity of those articles in exchange 
for any of the same quantity of native produce, the increase 
being supposed to be on a small scale. Upon the general 
principle that a cheap market is advantageous to the buyer, 
the home country is benefited; whatever the cause of the 
increased supply, whether it is due to an improvement in the 
production of the foreign articles, or a greater desire on the part 
of the foreigners for the produce of the home country, or ceteris 
paribus an increase in their numbers. Conversely a diminution 
m the supply of foreign goods is detrimental to the homo country. 

Fhe technical use of the term increase of supply must here 
be kept in mind. It is quite possible that the home country 
might suffer by the foreign customer becoming better supplied 
with commodities in general. It is well observed by Mr. Medley, 
an ardent free-trader, that the adoption of free trade by all 
nat.ons-which of course, according to him, implies the increase 
heir wealth—might prove detrimental to England.* The 

to Z native 6 S"" “* y qU ‘ tC concei ™ bl y b * advantageous 

Sr™! YT C ° Untry hanging with an old one food for 
highly manufactured products. An increased deficiency in 

T duc °, ,in — *• 

Should tax herself to tho amoZTot ini „ ,? “ B demand thafc “England 

loser to that extent. In the view »Kv!L ^ ,U '? n8 5 09 >f En S ,Qnd would bo a 

Government is to be set against the am 1 V*° amount received by tho 

* fair Trade UnmZlcT ^ * tho P*>P^ 
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necessaries on the part of the old country, or of a large section 
thereof , 1 always supposing — perhaps an imaginary supposition 2 — 
that their efficiency is not thereby impaired, rendering them more 
eager for the supplies derived from the new country, is apt to 
benefit the new country considered as a whole. However, the par- 
ticular section of the home country which supplies services 
analogous to those of the foreigner — considered as an isolated 
group — may well be prejudiced by the poverty of foreign labour. 

This last consideration suggests a fresh topic — international 
competition ; which may, however, be subordinated to the present 
one (the change in the suppty of foreign goods) by observing that 
when a competitor with the home country deals with the foreigner, 
the “ supply ” of foreign goods is diminished. Formal reasoning 
and common sense concur in regarding such competition as an 
evil to the home country . 3 

The solution is not so simple when we consider changes 
originating on the side of the home country. Such changes may 
be divided into two classes, according as they originate on the 
side of supply, or demand : exports, or imports. Under the former 
head the simplest case is where there has occurred an improve- 
ment [or the reverse], a diminution [or increase] in the cost of pro- 
duction of an exported article ; the case considered by Mill in the 
fifth section of his great chapter on International Values. As may 
be gathered from Mill's reasoning, the improvement may prove 
detrimental to the exporting country. It is true that Mill 
obscures the subject by taking as the measure of the gain of 
trade the alteration in the rate of exchange between exports 
and imports rather than the truer measure of advantage which 
the principles of Consumers* and Producers’ Rent afford. How- 
ever, a representative case may be put which brings out the im- 
plication latent in Mill's reasoning. It will be recollected that 
Mill supposes an improvement in the production of linen which 
Germany exchanges for cloth imported from England ; in which 

1 Ceteris paribus, of course : not supposing that, when the real remuneration 
of tho foreign labourers is diminished, that of his omployer is increased ; as Mill 
and Caimes do in effect; when, discussing tho effect on international values of 
low wages in a foreign country, they use wages in the peculiar Ricardian sense 
( Political Economy, Book III. ch. xxv. § 4, and Leading Principles). These 
passages will be discussed later on. 

* Professor Walker in his powerful and impartial article on “ Protection and 
Protectionists ” in tho Quarterly Journal of Economics for April 1890, admits it 
to be quite possible that in some branches of American industry “ the manu- 
facturers pay higher wages for a given quantity of labour than are paid abroad. 

» See Part II. Mill’s paradoxically low estimate of this evil will be considered 
in Part III. 



10 


INTERNATIONAL TRADE 


case he shows it to be a possibility that “ Germany will obtain 
cloth on more unfavourable terms and at a higher exchange value 
than before ” (loc. at. § 5, par. 6). Now suppose that the same 
amount of productive forces are expended on linen by the 
German manufacturer before as after the improvement. If the 
increase in productivity has been ten per cent., where before there 
were 100 units of linen produced, there are now 110 units pro- 
duced. But if the demand for linen be increased “ in a less pro- 
portion than the cheapness,” whereas the German used to receive, 
say, 100 units of cloth, he will now receive less than 100. For 
an equal outlay in the way of cost he receives a less return. 
Whence it follows, if wo make the further supposition that 
linen is not an article of German consumption, that the 
exporting country is damnified by the improvement; and by 
parity of reasoning may be benefited by a restriction of its 
exports. It is clear that the data which have been supposed may 
be considerably modified without the conclusion being destroyed. 

But indeed, without invoking Mill’s stupendous chapter, the 
proposition is sufficiently supported by common sense. It is a 
commonplace that a bad harvest is good for farmers in the 
absence of foreign competition. As Ricardo says, - if we lived in 
one of Mr. Owen’s parallelograms and enjoyed all our productions 
in common, then no one could suffer in consequence of abundance ; 
but as long as society is constituted as it now is, abundance will 
often bo injurious to producers, and scarcity beneficial to them ” * 
Let us assume, according to Gregory King’s law,* that a de- 
ficiency in quantity by a tenth may raise the value of the harvest 
by three-tenths. Now, suppose that the harvest has been an 
average one ; but that, as the grain is sent to market, a tenth 

\T»Z ; 0 l \ ,nt ^ r l ce P tcd h y robb crs (to use a favourite free 
tnd^metaphor). The total value will b e , as before, raised; so 

cS“i“r,«r" y> “ y *• 

ES2T3SZ £ 

!™ : “ ssl 

1 Z° te ? i0n 1 ? A 9ricultur<, § 4, sub fin. 

• n.v, ^ P- ,68 - edition, 

by £c0n0m ''' *"““*•* "*■ '• Cp. art. •• Abondanco.- 
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A similar effect might- bo produced by an increase in the cost 
of transporting tho exported article from the locality of its pro- 
duction to the port, supposing that there is no corresponding 
drag on importation. 1 

The elfcct of a variation in the cost of transport generally will 
be compounded of different tendencies : since an impediment on 
exportation and on importation in general affects both countries, 
so far as each both exports and (in return voyages) imports. 
Since, out of the four tendencies thus compounded, one only 
(variation in the cost of exportation by natives) — and that one 
only on certain conditions — would lead to a benefit for the 
natives from an aggravation of the cost of transport, it may be 
presumed that in general such an aggravation is very unlikely to 
be advantageous to the home country. 

The case of an improvement in the process of manufacture 2 
of an article which is both exported and consumed at home, is 
also a compound between the certain gain to the native con- 
sumer and the possible loss to the home country in the way of 
foreign trade. It is quite possible that the latter tendency may 
prevail over the former, just as in the case of farmers 3 who may 
gain more as producers, than they lose as consumers, by a bad 
harvest. 

An instructive example of the principle under consideration 
is afforded by the question whether a diminution of the output 
of the home country's exports consequent upon a limitation of 
working hours is necessarily injurious to the country. That 
this question is to be answered in the negative is well argued by 
Mr. Sidney Webb in his article on “ Limitation of the Hours of 
Labour ” in the Contemporary Review for December 1889. 4 It is 
noticeable that the advocate of socialistic measures dwells on 
propositions relating to the trade between two nations ; he does 
not bring on the scene a third country competing with the 
socialistic one. An advocate on the other side would probably 
represent the whole argument as vitiated by this omission. The 
judicial position is intermediate between these two. If the 
demand of the foreign customer for our goods, prior to, or ab- 
stracted from, the existence of a competing country, is such as 
to render a restriction of exports advantageous to the home 
country, it may still be possible, notwithstanding the existence of 
competition, to obtain that sort of advantage though in a less 

1 As might well occur in a round-about trade. 

* Mill, Political Economy, cb. xviii. § 5. 

» Above, p. 10. * See p. 878, Vol. LVI. 
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degree. As Professor Marshall says with reference to this 
question, “ the influence of foreign trade competition in this 
connection can be proved to be different from what it at first 
sight appears.” 1 

It should not be conceived, I think, that the conditions 
favouring the successful restriction of exports are altogether 
exceptional. Mill, after distinguishing three varieties of condi- 
tions, inquires “ which is the more probable,” and decides in 
favour of that variety which, as we have already seen, is favour- 
able to the policy of restriction . 2 Accordingly, if each nation 
could only deal with one other, either of the pair might often 
play the game of restriction with advantage. But no doubt the 
existence of competition modifies the foreigner’s law of demand 
for the native articles in such wise 3 as to render that game much 
less gainful. 

It is to be observed that the advantage which has been 
described results from a drag on exports which need not be a 
tax. A fortiori of course when the impediment is a tax accruing 
to the exporting country. The latter proposition is much more 
generally accepted, I think, than the former . 4 It is often 
stated with the unnecessary limitation that the homo country 
must have an absolute monopoly of the exporting article . 6 That 
she should furnish a considerable portion of the total supply 
might suffice. 


Coming next to changes originated on the side of imports 
(to the home country), let us consider a restriction on importation 
such as a transit duty imposed by a third power on imports into 
the home country. Such an impediment on imports, unlike one 
on exports, is never advantageous to the home country. The duty 
levied by the Indian Government on opium transported through 
Bombay from the Native States might conceivably benefit those 
States, but not the Chinese. 

A tax indeed on imports the proceeds of which accrue to the 
home country may be beneficial to that country : but not with as 
great probability as a tax on exports. This proposition as it now 
stands * rests mainly on the concrete circumstance pointed out 

1 Principles, 2nd edition, p. 745, note. 

• Political Economy, Book III. ch. xviii. § 5, lost par. 

• Cp. below, p. 43. 

4 The latter is explicitly admitted oven by McCulloch; the former only 
incidentally by Mill. [Below, p. 24.J 

‘ E ' ?_ R °g ere - Six Centuries, p. 79, ** there must bo no other source of supply.’ ’ 

• This passage has been rewritten (see above, p. 3). 
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by Professor Bastable, that in the world as it is a buyers' monopoly 
in the international market is rarer than a sellers' monopoly. 
The grounds on which the proposition was originally based have 
been, as stated in the prefatory note, abandoned. 

That a tax on imports may prove a net gain to the home 
country is admitted by the \apUvTe*, but it is denied by the 
common free-trader and even by competent economists when 
expressing themselves carelessly. It may be as well to adduce 
instances of these contrary judgments; so that my argument 
in favour of the proposition in question may appear neither 
paradoxical nor otiose. 

In favour of the proposition the following high authorities 
may be cited : — Mill ( Political Economy, Book V. ch. iv. § C) : — 
“ A tax on imported commodities almost always falls in part 
upon the foreigners.” ...” Those arc in the right who maintain 
that taxes on imports are partly paid by foreigners. 

Senior ( Outlines , 184) : — 

“ A part of the taxes received by the Government of one 
country is often paid by the inhabitants of another.” 

Seligman ( Incidence of Taxation , ch. v.) : — 

“ It will be seen how erroneous is the doctrine of those 
extremists who maintain that the loss to the consumer is measured 
by the proceeds of the import duties.” ...” The price of 
Sumatra tobacco has risen by only a fraction of the tax.” 

Compare the admissions made by Professor Bastable in his 
Paper on ” Incidence and Effects of Taxation ” so often referred 
to, and Professor Nicholson’s reasoning in his masterly paper on 
“ Tariffs and International Commerce.” 1 

On the other side Mongredien (Pleas for Protection Examined) 

“ Import duties on foreign goods fall on the consumers of the 
importing country and are paid by them.” 

Sydney Buxton ( A.B.C . of Free Trade):— 

“ Duties on goods are paid for by the people who consume 
those goods, and not by the people who produce them.” 

Sir J. Lubbock, at the Congress of the Chambers of Commerce 
of the Empire, 1892, says, ” I maintain the proposition that the 
duties are paid by the consumer ” (Chamber of Commerce Journal, 
July 1892, Supplement, p. 28). 

The opinion is not confined to Free-Traders. Mr. McKinley 
(North American Review , cl. p. 742) writes : — 

“ If the duty is put on the non-competing foreign products, the 
consumer in the United States will pay every dollar of that tax.” 

* Scottish Geographical Magazine, September 1891. 
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An instructive statement of the common free trade opinion is 
found in Mr. Strachey’s singularly brilliant report on the effect 
of the German tariff (Pari. Papers, 1884-5, LXXX1.). Mr. 
Strachey speaks of — 

“ The axiom of political economy is that a tax on foreign com- 
modities is borne by the importing country. No one could so 
much as state [the contrary] without exposing himself to the 
charge of having no sense of humour.” 

No one certainly will bring this charge against Mr. Strachey ; 
for his report is probably the wittiest blue-book in existence ; 
one of the wisest too, if we except this particular passage. Mr. 
Strachey seems to himself to have proved his case when he has 
demonstrated — by some very interesting statistics — that the price 
of the taxed article in the importing country exceeds its price in 
the exporting country by just the amount of the tax, abstracting 
cost of transport. But guts dubitavit ? If, as is or was recently 
the case, there is a tax of two dollars per ton on hay imported 
from Canada into the United States, the cost of transport being 
hero insignificant, the price per ton on the American side of the 
frontier will be two dollars higher than on the Canadian side. 
The question is whether it is the American price that has gone 
up, or the Canadian price which has gone down. The latter 
happens to be the case. 1 * 

A similar ignoratio elenchi is committed by a still higher 
authority, Roscher, when ho argues that Germany must pay the 
full amount of the tax which she imposed on wheat imported 
from America ; for that the price in Germany (account being 
taken of cost of transport) exceeds that in England by exactly the 
amount of the tax. 2 But how does he know that the imposition 
of the tax did not cause America to offer her wheat to England 


1 As Shown in th© Report of the Subcommittee of the Committee of Finance 
(Senate U.S.) by Senator Merrill (Rep. 788). Hero are some extracts from th© 
evidence : “ The duty of five cents per dozen imposed upon eggs by the McKinlev 
tariff is paid by the foreign producer not by the consumer.” . . . •• Thov have 
dropped the valuation on most farm product© just about the amount of the duty 

StL” IXZES**- • • • " N ° qUCS, '° n ' hBy — - *•- 30 Per 

Mr. Edward Atkinson in his comments on this Report {Taxation and Work ch 
XIV.). alter ndiculmg the dclus.on that one of the effects of a duty imposed £ 
tfus country upon a g.vcn import is to depress the price of that articloTn th^ 
country in winch it u, produced, and that by such reduction the burdon of om 
tax is put upon that country ” (p. 193). admits (n 104) ,hnt “ , ?“ * 

the products of Canada have unquestionably hod that effect.” U *** UP ° n 

Some of tho evidence here cited appears to h© nnt ' . * 

only to a short period (Shearman. Economic Journal, Vol IV p 524) 

• Fxnamwieaenschaft, p. 411 , Not© 4. • • P- 
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on better terms than beforo ? It may bo the American price 
which has gone down, not the German price which has gone up. 1 

Probably the highest authority and weightiest argument in 
favour of the proposition in question are those of McCulloch, who 
holds 2 that the project [of obliging foreigners to contribute to the 
revenue of the nation] *' is wholly imaginary, and that duties on 
imports are always paid by the importers, and never by the ex- 
porters ” ; the reason being that the exporters must obtain the 
rate of profits prevailing in their country, and therefore cannot 
after the tax lower the price which before the tax only just 
afforded the ordinary profits. 3 

Let us examine this reason. 

First, as pointed out by Professor Bastable, 4 price may be 
lowered without profits being diminished, if the cost of production 
varies with the margin. Thus a tax imposed by the United 
States on certain kinds of agricultural produce imported from 
Canada 5 might result in the diminution of the quantity, the cost 
of production, and the prico of that produce. This idea of a 
freely sliding margin is indeed highly theoretical, but so is the 
objector’s idea of equal profits in all occupations. 

More important in practice, if less familiar in theory, is the 
analogous case in which the burden falls — not on rent proper — 
but on “ quasi-rent.** Suppose an import tax laid on tin plates. 
The tax might be paid out of the surplus gains of the more 
successful foreign manufacturers, 6 while the less successful would 
be driven out of the field. 

No doubt if the tax imposed were a very heavy one, such as 
is now fashionable, say 50 or 100 per cent., it is not to be ex- 
pected that the foreign exporters should lower their price to that 
extent. The price of tin plates then will rise in the home 
country. Accordingly a net loss corresponding to that rise of 
price appears to be inflicted on the home country. But it appears 
so only while we confine our attention to immediate effects. 
When an engine pushes against a carriage the immediate effect 
is that the buffer of the carriage is pressed back. When the buffer 

1 Cp. Bastable, Incidence, p. 3. 

* Principles of Political Economy, Part I. ch. v., sub finctn. Cp. Taxation and 
Funding, Part II. ch. v. 

• McCulloch's argument is employed by Mongrcdien {Pleas for Protection ) and 
other extromo Free-traders. 

4 Incidence and Effects, p. 3. Cp. International Trade, p. 45. See also 
Sidgwick, Political Economy, Book III. ch. v. § 3. 

* Above, p. 14. 

• See Bastable, Incidence and Effects [Report of the British Association for 
1880], and Sidgwick, Political Economy, Book III. ch. v. § 3. 
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has been pressed back to a certain point the carriage begins 
to move, and the buffer of the next carriage, and in fine the 
whole train. The propagated influence of a tax may be similar, 
in a case where the demand of the foreigner for the products 
of the home country — say food and raw materials — is very 
urgent. The export of tin plates being checked, the foreigners 
find a difficulty in paying for the imports which they so much 
require. To restore the equation of international trade they are 
constrained to offer their exports other than tin plates — exports 
in general — on terms less favourable to themselves. It is quite 
conceivable that the gain which the home country derives from 
this readjustment of trade may exceed the loss which it derives 
from the rise of the value of tin plates. As Mill says in his 
splendid and candid section on Protectionism : “ A country 

which prohibits some foreign commodities does, ceteris paribus , 
obtain those which it does not prohibit at a less price than it 
would otherwise have to pay.” 

An import tax in the case supposed would resemble the export 
tax before considered, in tending to check the exports from the 
home country. For a country so circumstanced it might bo 
disadvantageous to “ grow more cotton and cereals,” 1 as Mr. 
Gladstone recommends the Americans . 2 How should the native 
labour, which but for the check to exports would have been 
employed in producing them, be now most advantageously em- 
ployed ? Quite possibly on “ tin plates ” ; thereby rendering the 
native demand for foreign goods less pressing, and thus more 
fully satisfying the conditions which must exist in order that the 
foreigner may be taxed. 

These arguments are not affected, or rather become a fortiori , 
by the existence of “ invisible ” exports or imports of the nature of 
capital lent, or interest paid. For by the operations which have 
been described the value of money will have been increased in 
the foreign country and decreased in the home country . 8 Accord- 
ingly the natives as lenders or debtors will now have to give less 
of their own produce, and as borrowers or creditors will receive 
more of the foreigner’s produce. 


It has been shown that under conceivable circumstances 

1 Cp. F. Bowen. Principles of Political Economy, p. 467, et eqq. 

n ,l In Ti iCl «. 0n “. Free Trade and Protection,” in the North American 
Review. See Mr. Blaine s criticism of his advice. Ibid. 

• See Ricardo. Political Economy, Bk. III. ch. xxi. § 2. Mill, Political 

nZZZ 1 '’ P e , nult “ nat * # P, ar *' finem, Bk. V. ch. iv. § 6. par. 4. latter part. 
Baa table. International Trade, ch. iu., and p. 118. Incidence, p. 3, par. 2. 
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advantage may result to the home country from a tax on exports 
or imports. But will it result under given eireumstanee*s ! A 
negative answer, 1 think, may be given in some concrete eases; 
in many “ the only answer is that an answer is impossible " ; as 
Professor J. S. Nicholson demonstrates in his essay on ” Tariffs and 
International Commerce." 1 The aftirmativc answer is described 
by him as " part of the casuistry of economics," like the discussions 
of moral philosophers concerning t lie occasional justification of 
mendacity. ** Free trade, like honesty, still remains the best 
policy." 

This analogy seems singularly just to one who agrees with 
Mill as a moralist that “ even this rule [truth], sacred as it is, 
admits of possible exception ’ . . . that “ the exception ought to 
be recognised, and, if possible, its limits defined"; 2 and with 
Mill as an economist, that in particular cases “ taxes on imports 
are partly paid by foreigners." 3 “ England will gain at the 

expense of Germany not only the whole amount of the duty but 
more ” 4 by an export tax. 5 * 

Bounties being “ negative taxes," as Cournot says, it may 
be expected that in cases where a tax is detrimental, a bounty 
would be beneficial. 


But when we consider large changes apt to be attended with 
a reorganisation of trade, many of the preceding propositions no 
longer hold good. An increased supply, a greater cheapness of 
foreign goods, may now, I think, prove disadvantageous. A 
bounty may prove advantageous upon principles indicated by 
Professor Marshall, 0 by calling into play the law of increasing 
returns. Upon similar principles, a tax on imports may foster 
native industries, it may be advantageous in its ulterior as well 
as its more immediate effects; in the way of protection, as well 
as in the way of what may be called in a large sense 7 revenue. 

I hope it may be allowable to define my subject so as to ex- 
clude a detailed examination of the free-trade controversy. On 


1 In tho Scottish Geographical Magazine for September 1891. 

* Utilitarianism, ch. i. * Hook V. ch. iv. § 6. 4 Ibid. 

6 Of course I ogreo with Mill and living writers that for ono nation to benefit 
itself at tho oxponso of a greater loss to others is contrary to tho highest morality, 
which takes tho greatest happiness of all as its end. *’ Tho justice ... of 
destroying ono of two gains in order to engross a rather larger sharo of the other 
does not require discussion ” (Mill, Book V. ch. x. § 1). But, in an abstract study 
upon tho motion of projectiles in vacuo, I do not think it necessary to enlarge 
upon the horrors of war. 

• Principles of Economics, Book V. ch. xii. 

1 Including producers’ and consumers’ rent, as well tho receipts of tho 

Treasury. 

VOL. n. 
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the general issue I have nothing to add to what I have learnt 
from the first-rate writers who have treated of the subject, in 
particular Mill, and Professor Sidgwick, 1 and Professor Marshall. 2 
As I read, protection might procure economic advantage in 
certain cases, if there was a Government wise enough to dis- 
criminate those cases, and strong enough to confine itself to them ; 
but this condition is very unlikely to be fulfilled. 

So far we have been regarding exclusively the advantage of 
the home country. When we take in the interest of all parties 
we are met with the axiom that any interference with exchange 
diminishes the sum total of advantage resulting to all parties 
concerned. The axiom, like most of the propositions with which 
wc are concerned, presents two aspects according as we consider 
small or organic changes. With reference to the former case it 
may be accepted without qualification, except so far as the level 
of utility, so to speak, is regarded as different in different 
countries ; 3 the exports of one country as compared with 
another costing more labour, and the imports affording more 
satisfaction. 

When we consider large changes, developing new industries, 
it is conceivable, as Professor Sidgwick has argued 4 that an inter- 
ference with the “ natural ” course of international trade may be 
beneficial to all parties. 

Much of what has been hitherto said refers primarily to the 
case of trade between two countries. 5 But the transition to the 
more general case is easy. As Mill says, “ trade among any 
number of countries must take place on the same essential 
principles as trade between two countries. . . . Introducing a 
greater number of agents precisely similar cannot change the law 
of their action ” ( Political Economy, Book III. cli. xviii. § 3). 


I ho preceding propositions relate especially to international 
trade proper. But many of them may bo transferred to that 
quasi-intemational trade of which the principal example is the 
transaction by which the national produce is divided between the 
owners of the agents of production. The principal characteristic 


and Scope and Method of Economic 


* Political Economy, Book III. ch. v. 

Science. 

• Preeidential Address to Section F of the British Association, Report of 

Association, 1890, and Joum. Stat. Soc., December 1890. 

Compare Professor Marshall, Principles, Book III. ch. vi. § 2, par. 3. 
Political Economy, Part III. ch. v. § 1. 3 P 

, C ° ra .r„ titi0n , ° f T ‘ hird cou “ tr y affecting the demand of one of the two 
countries for the goods of the other; above p. 12. 
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peculiar to international trade proper is, I think, the possibility of 
a nation benefiting itself by a tax on exports and imports. There 
may indeed be a tax on the transactions between ** nations ” in the 
generalised sense— such as a tax on wages— but the proceeds 
of the tax would accrue to the community, not to one of tho 
groups. 

It is useful, I think, to contemplate the theory of distribution 
as analogous to that of international trade proper. It is seen, for 
instance, that the intention which seems to inspire some of tho 
leaders of labour to raise wages by restricting the supply of 
labour is pritna facie quite consistent with general principles. But 
a doubt may occur whether the special conditions are favourable 
for carrying such a policy to any great length ; when tho 
transaction between the entrepreneur and the workman, who 
supplies an agent of production in return for a share of tho 
produce, is likened to that sort of international trade which 
England used to have with the Southern States of America, 
when sho imported materials (cotton) and exported the finished 
article. 

Again it is instructive to regard the transaction between land- 
lord and farmer as a sort of international trade. The familiar 
proposition that “ rent does not enter into price,” or into cost of 
production, may thus be seen in a clearer light. 

The theories stated in the preceding pages are now to bo 
sustained by, or maintained against, the authority of the principal 
writers on the subject. 

I. (1) Ricardo. — Foremost is the founder of tho theory, 

Quo nihil majus gencratur ipso. 

Noc vigot quidquam similo out secundum. 

The incomparable vigour of Ricardo s chapter on foreign 
trade has not been approached by any of his successors. The 
main propositions of the theory — the principle of comparative 
cost (McCulloch's edition, p. 77), the change in tho quanti- 
ties and prices of commodities consequent upon foreign trade 
(p. 73, cp. p. 80 sub finem), the difference in the value of money 
in different countries (p. 79 et sqq.) t are stated by Ricardo more 
briefly, and perhaps more clearly, than by J. S. Mill. Mill 
seems to have the advantage only in one respect; his recognition 
of the case in which an impediment to trade may be beneficial — 
or an improvement 1 prejudicial— to one of tho countries. It 

1 As to tho cos© of improvement, see below, p. 24. 
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may be observed that the circumstance on which this property 
depends, the demand in the other country being “ increased 
in a greater proportion than the cheapness,” to use Mill’s phrase 
(Political Economy , xviii. § 5), did not escape Ricardo (p. 73, 
par. 2). 

The only scruples which the chapter may excite are removed 
by recollecting Ricardo’s peculiar phraseology : the sense in 
which he employs the terms 44 value,” 1 and 44 wages ” or “ real 
wages,” 2 and his elliptical use of either capital or labour where 
we might expect both. These explanations apply to the following 
passages : 

“ We should have no greater value if, by the discovery of new 
markets, we obtained double the quantity of foreign goods in 
exchange for a given quantity of ours ” (p. 72). 

“ The country may have 4 greater skill ’ and 4 better 
machinery ’ used in the manufacture of exportable commodities ; 
yet ‘ the rate of profits will probably differ but little * ; wages, 
or the real reward of the labourer, may be the same in both ” 
(p. 81). 

“ If capital freely flowed towards those countries where it could 
bo most profitably employed, there could be no difference in the 
rate of profit, and no other difference in the real or labour price 
of commodities than the additional quantity of labour required 
to convey them to the various markets where they were to be 
sold ” (p. 77). 

(2) J. S. Mill . — Mill's contributions to the subject are con- 
tained in his stupendous chapter on “ International Values ” 
(Political Economy , Book III. ch. xviii.), the chapters on the 
“ Distribution of the Precious Metals,” and the 44 Competition 
of different Countries in the same Market ” (ibid. chs. xxi. xxv.), 
and the sections treating of the effects product on international 
exchange by duties on exports and imports (Book V. ch. iv. § 6), 
and the “ Doctrine of Protection to Native Industry ” (Book V. 

ch- x. § 1); and the corresponding passages in the Unsettled 
Questions. 

Mills exposition of the general theory is still unsurpassed. 
Me presents clearly all the leading features: the distinction 
between international and home trade (Book III. ch. ii., last par.), 
the former requiring us to 44 fall back upon an antecedent 3 law, 


1 Cp. Ricardo, Political Economy, ch. u. « n 82 rmr 9 

T Avrm?’ B °°i k m ‘ • Xvi - § *• The torm “ anterior ” in thia passage, of which 

t^cXxwSchT p - 2 ! 5 ’ 2nd cd >’ fits that conception of the di. 

tinction which has been adopted in thia atudy (see Part I. par. lj. 
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that of supply and demand ” (ibid. eh. xviii. § I); the senso of 
“ cost in which “ a country gets a commodity cheaper when 
it obtains a greater quantity of the commodity with the same 
expenditure of labour and capital ** (ibid. § 1>)I the peculiarity 
that international values are not ** in the ratio” (ibid, and cp. 
cli. xvi. § 1) of cost in that sense; but that a variation of cost 
in that sense will be attended with a variation — though not 
in general an equal variation — in international value (Book III. 
ch. xviii. § 5 ). The additions and corrections which Mill's work 
has received will be noticed in the course of the following more 
detailed review. 

aiill begins by considering the establishment of a trade 
between two nations. His classical illustration — the exchange 
of English cloth for German linen — has been much imitated, 
but little improved. The opening of a trade, which is considered 
in the first four sections of the great chapter, being a change of 
the kind which we have designated as simple or continuous , 1 
does not differ essentially from the facilitation of (an already 
established) trade which is considered in the fifth section. The 
latter case may indeed be regarded as the more general since it 
comprehends both the case in which the facilitation is beneficial 
to both countries, the case to which the opening of trade pre- 
sumably belongs , 2 and also the case in which the facilitation is 
prejudicial to one party. 

Mill is, I think, the first — indeed almost the onlj* — economist 
who has stated the latter proposition. The statement would 
have been more complete if he had explicitly affirmed the con- 
verse proposition that an impediment to trade may be beneficial 
to one party . 3 

It would have been well too if Mill in his chapters on Inter- 
national Values, and on the “ Competition of Different Countries ” 
(Book III. chs. xviii., xxv.), had treated the cost of production in 
each country not as constant, but as varying with the quantity 
produced — as his successors 4 have done. The deficiency how- 
ever is partly made up in the chapter on “ Taxes on Commodities ” 
(Book V.), where, with special reference to international trade, it 
is pointed out that “ duties on the produce of land or of mines 

1 Above, p. 7. 

* The state of null trade, represented by the “ origin ** at which (ho supply- 
end-demand curves intersect, is in general a position of unstable equilibrium, 
that is, of minimum advantage; advantage less for both parties than that which 
is incident to the proximate intersection of the curves, which is iu general a 
position of maximum advantage. 

» But see below, p. 24. < E. g. Mangoldt, Fawcett, Bastablo. 
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might be so high as to diminish materially the demand for the 
produce, and compel the abandonment of some of the inferior 
qualities of land or mines. Supposing this to be the effect, the 
consumers, both in the country itself and in those which dealt 
with it, would obtain the produce at smaller cost” (§ 6). 1 

It is a more serious complaint that Mill takes as the measure 
of the advantage which a country derives from trade, the increase 
in the rate of exchange of its exports against its imports. 2 He 
thus confounds “final” with integral utility; ignoring the 
principle of “ consumer s rent.” 3 However, it may be admitted 
that his definition is adequate to the purposes for which it is 
used. Where he says that the whole or none, or more or less, of 
the advantage will accrue to a certain country, it is generally 
true, I think, not only in his sense, but in the more correct sense. 

The splendid edifice of theory constructed in the first five 
sections is not improved by the superstructure of later date 
which forms the latter part of the chapter. This second storey 
does not carry us much higher. What seems at first sight to be 
an addition will be found, I think, also in the first part; I mean 
what Cournot calls the “ reflux ” of capital and labour; the sort 
of change which occurs when Germany has obtained cloth from 


England “ with only seven-eighths of the labour and capital 
which she previously expended in supplying herself with cloth, 
and may expend the remainder in increasing her own con- 
sumption of linen or any other commodity ” (ch. xviii. § 8, 

1 Compare Ricardo's theory that " by a continued bounty on the exportation 
of corn there would bo created a tendency to a permanent riso in tho price of 
com " (McCulloch * edition, p. 188). Compare also tho observation made by 
Mill with respect to taxes considered generally. that a tax. by checking tho 
demand for a commodity, may prevent what wo should now call tho law of 
increasing returns from coming into operation (Mill, Book V. ch. iv. 5 2 eub 
finetn). 

* Cournot', objoction on this score is serious if Mill is held to mean— what ho 
certainly suggest, that England's share of tho total gain is in tho ratio of (17 
7 "" }*} «° (20 15); 20 and 15 (yard, of linen in exchange for 10 of 

cloth) bcingtho l.m.ts fixed by tho respective costs of production, and 17 tho 

Mn° r T .vT,. ( Yr. C ^; * Viii ' • n **'P' n « ,l ‘ irn «to section, « pas.im.) But 

objection .LuL^^ot ? 'a 

^b^TonV^^ i ;t^rTinon"r U ‘' g, " n ^ ^ ~ ^ 

Cournot's objection is portly directed against tho expression of tho gain of 

-r.t y g • ltl ° R “ m o( « 20 P pcr cent., if b.forethe 

££ hY S I o' l-en and after tho trade 18 for the some quantity of 
note ; ‘ P ° yC 8Uch a P° rcen tage in tho passage quoted in tho next 
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first paragraph). But the statement in the original part (§ 5, 
penultimate paragraph) is nearly as accurate : ” In the ease 
supposed the consumers of Germany have had part of their 
incomes set at liberty by the increased cheapness of linen which 
they may indeed expend in increasing their consumption of 
that article, but which they may likewise expend in other 
articles.” (Cf. ibid., last paragraph.) 

In short, I agree with Professor Bastable 1 in regarding the 
superstructure as 44 laborious and confusing.” The last epithet 
seems particularly deserved by a certain passage leading to what 
I have called the second storey: where Mill notices the pheno- 
menon of multiple equilibrium, and says : 44 It is conceivable that 
the conditions might be equally satisfied by every numerical rate 
which could be supposed.” This statement appears somewhat 
inconsistent with the conception of an equation which Mill has 
elsewhere ( Political Economy , Book III. ch. ii. § 3, and review 
of Thornton, Dissertations, iv.) so well applied to the phenomenon 
of Supply and Demand. However, suppose that the intersections 
of the curves are very frequent and close together (as may well 
be when both are inelastic : below, p. 37, Fig. 4, diagram 4), the 
case supposed by Mill virtually, if not theoretically, comes into 
existence. It should be added that Mill lias done nothing in 
his later sections to remove that sort of indeterminateness which 
docs occur in the actual case of plural, though definite, positions 
of equilibrium — not to speak of that sort of indeterminateness 
which would occur in the case of that neutral equilibrium which 
he imagines. 

The chapter on the 44 Distribution of the Precious Metals ” 
requires no comment. 

In the first section of the chapter on 44 Competition ” (Book III. 
ch. xxv.), the lenient judgment which Mill expresses appears to 
imply one at least of the following propositions : ( 1 ) The rise of 
a competitor may diminish the value without diminishing the 
quantity of a country’s exports (ibid. last paragraph). (2) A 
diminution in the quantity of exports does no great harm to 
producers. 

The first proposition, I think, cannot be maintained in 
the light of the reasoning respecting competition. 2 The 
second proposition may perhaps be maintained on certain 
abstract assumptions. But on the concrete supposition that the 
weaker producers of the exported articles may be driven out of 
their occupation by a fall in price, and may not be able to find an 

x International Trade, p. 29, note. * Below, pp. 24 and 43. 
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equally good occupation elsewhere, the proposition cannot be 
maintained. 

Mill goes on to argue (ibid., §§ 2 and 4) that low wages when 
common to all branches of industry cannot be one of those causes 
which enable one country to undersell another. The argument 
is sound if low wages arc understood in the Ricardian sense of a 
small proportion of the joint product ; which is Mill’s meaning. 
But the argument is not sound, I think, if low wages are under- 
stood in the sense of low real remuneration received by the 
labourer per unit of produce; 1 ceteris paribus , and in particular 
not assuming any elevation in the similarly reckoned remunera- 
tion of the capitalist-employing class — a very natural meaning 
to attach to the term. Mill’s employment in this connection 
of the Ricardian dogma that “ general low wages do not cause 
low prices, nor high wages high prices within the country itself ” 
is questionable (§ 4, par. 2). The Ricardian assumption that 
the labour-value of money (the efforts and sacrifices required to 
procure a unit of gold) is constant is not very proper to the 
case of International Trade. 2 It is quite conceivable, if the - 
inhabitants of a country, or a largo section of them, are willing 
to do as much for less remuneration, reckoned in commodities, 
that the samo efforts and sacrifices will procure less gold in the 
world's market. Accordingly general prices will fall in that 
country ; and in particular the price of exports ; thus the country 
will be able to undersell others where higher wages (in one, and 
not the least natural, sense of the term) prevail. 

In the section on the effects produced on international ex- 
change by duties on exports and imports (Book V. ch. iv.) Mill 
employs a principle which was noticed above as omitted in his 
first chapter : the converse of the proposition that an improve- 
ment in the production of exports may be prejudicial to a 
country. For when he concludes (toe. cit. 3 par. 4) that by an 
export tax in certain cases “ Bngland will gain not only the whole 
amount of the duty but more,” is not this “ more ” attributable 
to the tax qud impediment? If the tax were intercepted as a 


W ages in this sens© is. or is proportional to. wages in the sens© in which the 
term is employed by Mill in the classical passage at tho end of his chapter on 
Profits (v'z the real remuneration of tho labourer per unit of time, loc. cit., par. 2) 
dividfd by efficiency * os defined in that section (viz. the amount of w< 
per unit of time). 

* Professor J. S. Nicholson, in his masterly article 
cyclopaedia Britannica (Vol. XXIV. p. 309«), hints 
Ricardian principle. 

read "a°^Ult^r* i,SPrint ^ ***** 8Cntoncc of this paragraph. 
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transit duty, or otherwise, 1 this plus would still accrue to the 
exporting country. (The case considered is that which corresponds 
to Fig. 4 (2) and (4) in the mathematical sequel.) 

In the following section (People's Edition, p. 5155) there is a 
little inaccuracy. It is not true that “ a tax on rare and high- 
priced wines will fall wholly on the growers, or rather on the 
owners of the vineyards.” If the tax is specific the price will bo 
raised by the monopolist. 2 

In the section on Protectionism some of the expressions in 
the 7th paragraph 3 seem appropriate to the case which I have 
considered in Part I. : that of a country for whose exports there 
is an urgent demand in foreign countries benefiting itself by an 
import tax. 4 * 

On the famous passage about “ infant industries ” 1 have 
nothing to add to what has been said by Professor Sidgwick 
as to the removal of a barrier, so to speak, blocking the 
initiation of an industry, 6 by Professor Marshall as to the 
possibility of bringing into play the law of increasing returns 0 
through an ingeniously devised system of Protection, and by 
other eminent economists, in particular Professor Taussig 7 and 
General Walker. 8 

In conclusion I subscribe to the elevated Utilitarianism which 
inspires several passages in this section. I trust that Mill has 
not exaggerated the readiness of the nations to follow an example 
of commercial disinterestedness — as he has elsewdierc certainly 
exaggerated their readiness to abandon war. *' Wars,” says the 
sanguine philanthropist, “ are now usually confined, in almost 
every country, to those distant and outlying possessions at which 
it comes into contact with savages.” 9 Perhaps “ collective churl- 
ishness ” (Book V. ch. x. § 1) in commercial relations will die 
as hard as war. 

(3) Cairnes. — Cairnes’ principal contribution to the subject is 
his recognition of the part played by “ non-competing groups 
within a nation.” 10 Mill indeed had discerned the existence of 

1 Above, p. 10. 

• Marshall, Principles, v. 13, 4. Cp. E. J. 1897. 

5 People’s Edition, p. 5546. 

4 Part I. p. 40, and Part II. p. 435. 

1 Political Economy, Book III. ch. v. 

• Address to Section F, British Association, 1890. 

7 Tariff History of the United Stales. 

• Quarterly Journal of Economics, April 1890. 

• Book IV. ch. i. § 2. 

Leading Principles, Part III. ch. ii. § 1. p. 38G. The subject is well treated 
by Professor Bastable in his Theory of International Trade, ch. vi. 
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such groups ; 1 but he made less use of them than might have 
been expected, even with respect to domestic trade. 2 

Cairnes has also restated the fundamental distinction between 
foreign and domestic trade at great length and with added clear- 
ness ; but without, I think, substantially adding to or taking 
from Mill. 3 

On the nicer points of theory Cairnes falls behind his pre- 
decessor. He does not seem fully to have apprehended the 
effect of an improvement in the production of an exported article. 
In the case of “ a great improvement ... in the manufacture of 
woollen goods in England ” he concludes that “ English labourers,’* 
so far as they were consumers of foreign goods procured through 
an exchange for woollens, would “ obtain those commodities more 
cheaply.” 4 This conclusion is erroneous if “ cheapness ” is de- 
fined with reference to some fixed standard, such as labour-cost, 
for it may be shown that the effect of an improvement in the 
production of an export might be to make the terms on which 
imports arc obtained worse. 6 Cairnes’ statements aro accurate 
only on the supposition that alteration in the supply of woollen 
goods makes no difference in international value. It is only on 
this interpretation that we can understand his conclusion, “ the 
wages of English labourers measured in woollen goods would 
rise in proportion as the cost of those goods had fallen ” (p. 407). 
This is true of a small country, whose influence on international 
values may bo neglected, but is not true in general. 

On the important practical question What is the effect of low 
wages upon the trade of a country ? Cairnes is even more open to 
criticism than Mill. Putting the case of wheat imported into 
Victoria from South Australia or South America, Cairnes argues, 
“ inasmuch as a rise or fall in the rate of wages fin Australia] has 
no effect on the comparative quantities of labour required for the 
production of different commodities, it is evident that if the 
received theory be true this circumstance must be incapable of 
altering in any way the course of foreign trade ” (p. 390 top, cp. 
p. 393, par. 2). r e 

Now, as Cairnes fully perceives that comparative cost does 


o/ in his maatoriy Brtic, ° 

c». ‘i c n pa ^ p h^ r e, 8 Mrtor r i^ i s* a B ™*- B °° k n - 

* C ° m P*™ Professor Morehall. loc. cit. tub finem. 

‘ Leading Principle t, Port III. ch. ii. § 5. pp. 404-7 
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not “ determine,” but only ** controls ” value (Leading J'rinciples, 
p. 423), docs not iix ** a point about which values move, but a 
circle within which they move ” (ibid. p. 424) — an area corre- 
sponding to that intercepted between tangents at O to the curves 
at p. 30 on the abstract supposition of cost of production not 
varying with quantity — it might have occurred to him that, even 
though ** a fall in the rate of wages has no effect on the com- 
parative quantities of labour required for the production of 
different commodities/ yet, if the Australian workers became 
disposed to give the same quantity of work in return for less 
commodities, the point of equilibrium might be displaced to a 
position such that the Australian goods would become cheaper on 
the international market. This conclusion does not depend upon 
the imagine^ supposition of fixed costs of production. 1 

A similar criticism applies to Cairn es’ solution of the follow- 
ing problem : “ Suppose a fall of wages to take place in some 
leading branch of English manufacture — say Sheffield cutlery — 
. . . accompanied by a corresponding change over the whole 
field of English industry . . . what would be the effect of this 
on the external trade of England ? ” 

The answers given to the problem which is presented by 
“ supposing the fall in wages not to extend beyond the group of 
trades in effective competition with the principal industries of 
Sheffield ” (p. 397) seem rather loose from the mathematical point 
of view. Consider, for instance, the second of the cases dis- 
tinguished on p. 397, “ the demand of foreign countries for 
Sheffield wares ” not increased in proportion to their increased 
cheapness. The answer that there is no answer — “ what the 
exact character of this readjustment would be it is impossible 
a priori to say ” — appears to be inaccurate. The case would 
seem to be that which is represented by our ABCDEf GH 
variety (2) and (4). Accordingly the exporting country will be 
damnified 2 by the alteration in the terms of trade. 

1 As apparently assumed by Mill above, p. 21. 

* It is curious that in his Australian and Sheffield oxamples Cairncs seems to 
refer principally to that aspect of tlio problem which may present least practical 
interest, namely, what would be tho effect of a lowered rate of wages upon tho 
country in which thoy aro lowered, abstracting from competition in foreign trade. 
However, his answer that there is no effect is to bo understood os applying to tho 
two moro practical questions, ( 1 ) what would be tho effect on a country dealing with 
the one in which the wages are lowered ; e. y. is America prejudiced by tho preva- 
lence of pauper labour in the countries with which she trades? (2) what would 
be tho effect of loworod wages in the country in which they are lowered with 
respect to foreign competition ; e. y. does, or might, England by lowering wages 
obtain an advantage over America in dealing with a third country ? 
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The only defence which can be made is that by a fall of wages 
Caimes means only a diminution in the proportion of the national 
dividend accruing to the wage-earner; not, as it is natural in 
this connection to understand the term, the diminution in the 
absolute amount of commodities which the wage-earner obtains 
per piece. 1 But, as already argued with reference to Mill, this 
Ricardian definition, however applicable to the case of an isolated 
country where the labour-cost of money may be assumed to be 
constant, is less appropriate to a country affected by international 
trade, with respect to which the Ricardian proposition, “ high 
wages do not make high prices ” (invoked by Caimes, p. 390), 
is deceptive. Caimes* statement thus defined no doubt is true ; 
but it is misleading in the absence of a more explicit enunciation 
Df that definition. 

It will be understood, of course, that this criticism of details 
does not touch Caimes* main contention against popular fallacies 
on the subject of low wages. The extreme difficulty of our 
science is illustrated by the reflection that not only are first 
appearances and common sense — what Cairnes calls “ the com- 
mercial view of the subject *' — altogether wide of the mark, but 
even the corrections of the economist require themselves to be 
corrected. The writer of these criticisms does not flatter himself 
that they form any exception to this rule. 

(4) Professor Sidgwick . — The new theory of international 
values which Professor Sidgwick has propounded in his Principles 
of Political Economy, Book II. chap. iii. appears to be tenable 
upon an assumption which, with respect to modern trade, is 
plausible, namely, that the difference in “ the aggregate of utilities 
obtainable by similar sacrifices in different localities ” (ibid. § 3, 
par. 1, 2nd ed.), is not much greater than might be accounted for by 
the cost of transport. If we assume that any greater difference 
in the level of advantage would be annihilated by a flow of 
population (loc. cit.). Professor Sidgwick rightly considers that 
“ an essential part of the reason why a special theoretic treat- 
ment has to be applied to the products of international trade is 
that a double cost of carriage has here to be taken into account ” 
(ibid. § 3, par. 2). 

The problem which Professor Sidgwick solves might thus be 
reached, as I understand. First, abstract cost of transport, and 
let it not be “ assumed that labour and capital do not move 


» T° interpret “ wages " in this connection ns dou-waorj, is 0 f course out of the 
question. This sense belongs to tho " commercial view of the subject ” dissipated 
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freely between the trading countries.” This is the case of ordinary 
domestic trade. Now introduce a barrier which it requires a 
certain cost of transport to surmount; Professor Sidgwick applies 
the general theory of international trade to determine how values 
would be affected in this particular case. 

Putting this or some similar construction on Professor 
Sidgwick’s theory, I accept the positive part of it as true, and 
perhaps pertinent to a great part of modern trade. But I am 
unable to accept the negative part of the doctrine, namely that 
Mill's theory is erroneous, ** unless we further suppose that after 
the trade is established, there is no product common to the trading 
countries, a supposition manifestly extravagant ” in the case 
considered {ibid. § 2, par. 2). 

In directing hostile criticism against Professor Sidgwick I feel 
like a certain attacking party described by Thucydides who, though 
they had the Lacedaemonians at a disadvantage in the island of 
Sphactcria, yet were daunted and overawed by the prestige 
of their adversaries. 1 But, like the Athenians on that occasion, 
I have numbers on my side — not only Mill and all his followers 
with respect to the general issue, but also at the particular 
point on which Professor Sidgwick takes his stand, the case 
of a common commodity, the weighty support of Mangoldt. 

Professor Sidgwick argues in the light of a well-choscn 
example that, if there is a common product, the theory breaks 
down. 

“ For [taking Mill's case of England exchanging cloth for the 
wine of Spain] let us suppose that there is at least one other 
commodity — say corn — which is produced both in England and 
in Spain. According to Mill's general theory of value, discussed 
in the preceding chapter, the relative values of cloth and corn 
in England must be determined by their comparative costs of 
production ; and, again, the relative values of wine and corn in 
Spain must be determined in the same way. But if we suppose 
cost of carriage to be eliminated, there is no reason why the value 
either of wine or cloth should be altered by exportation ; hence 
the values of both wine and cloth relatively to corn, and therefore 
relatively to each other, must be as much determined by cost of 
production as the values of home commodities are ” ( Principles , 
Book II. § 2, 2nd edition, p. 207). 

It appears to me that an injudicious line of attack upon 
this theory has been adopted by those who dispute the 

1 “ iyfBaivov 8»3oi»A w/x«Vo< Set iw 1 AtmSainoyfovs" (Thucydides, Book IV. 

ch. iii. 4). 
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possibility of there being a product common to both countries 
— cost of transport having been abstracted — except upon the 
supposition that the cost of producing the commodities varies 
with the amount produced. It is quite conceivable that, even on 
the abstract hypothesis of constant costs of production and no 
cost of transport, there should be a common product. It is 
quite legitimate to suppose with Mangoldt , 1 two countries, I. and 
II., dealing in three commodities. A, B, C; whereof A is produced 
only in country I., B is produced only in country II., while C is 
produced in both countries — exported from II. and imported into 
I. One might even regard this phenomenon as normal, on the 
plausible hypothesis that there are an indefinite number of 
articles of trade, with every variety of cost of production . 2 
Professor Sidgwick, therefore, is quite justified in regarding the 
absence of the phenomenon as “ rarely likely to be realised in 
fact.” 3 It is quite open to him to select this ground on which to 
fight out the issue. 

Joining issue with him on the proposition above quoted — 

“ the values of both wine and cloth relatively to corn, and therefore 
relatively to each other, must be as much determined by cost of 
production as the values of home commodities are ” : — 

I submit that the word “ determine ” might here be used in 
one of two senses : either to mean that value varies proportion- 
ately to cost; or that value varies with, but not in proportion 
to cost . 4 For example, the first sense is to bo understood when 
Professor Sidgwick, referring on an earlier page of his book to 
domestic trade, speaks of ” the Ricardian theory of the deter- 
mination of value by cost of production ” ; 5 the second sense is 
to be understood when it is maintained by the present writer the 
rate of exchange in the international market is determinate. 

The first sense, according to which the proposition under con- 
sideration contradicts the received theory of international value , 6 


* See the description of his views below, p. 52. 

* Below, p. 53. * Loc. cit. 1st edition. 

4 l hove endeavoured to distinguish tho two moanings in tho article on Ex- 
change \ aluo in Pa lyrave's Dictionary oj Political Economy. The distinction is 
quite clearly indicated by Mill ( Political Economy. Book III. ch. xviii. § 9 and 
5 0, ‘ * Principles. Book II. ch. ii. § 9. 

from o °^ e 7 cd * h ® fc t J , ° supposed product common to both countries, far 

Prof d ^ ing i h ® h ° f th ° P ro P° 9,t * on under consideration— as the turn of 
* thTZl ™ 8 f CntCnCO mi f h i suggest-is properly employed by Mangoldt 

measure of that difference in tho productivity of the two 
r . I truth °‘ the recciv ' d theory, the falsity of tho 
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might have been expected here. But it is expressly disowned by 
Professor Sidgwick when he says, ** It docs not, of course, follow 
that the wine and cloth will exchange for each other in propor- 
tion to their respective costs. 1 

In the second sense the proposition under consideration docs 
not contradict the received theory. For it is part of that theory 
that international values arc affected by cost in some way, though 
not in the same simple way as domestic values. For example, 
one of the propositions in the fifth section of Mill's classical 
chapter is that a change in the cost of production of a commodity 
will in a certain case be attended with a less than proportionate 
change in its international value. The principal object of our 
investigation is to “ determine ‘ the changes in international 
value which are consequent upon changes in cost of production, 
including under cost taxation. In the second sense then the 
proposition is true; but it does not convict Mill of error. \ct 
this is the sense in which Professor Sidgwick seems to employ 
the proposition. But I hesitate to attribute an ig noratio elenchi 
to the greatest living master of dialectics. 

A more certainly valuable contribution to the subject is made in 
the chapter on Protection; to which our treatment of the subject 
is much indebted. 2 In this chapter the distinction between the 
good of one country and of all (§ 1); the proof that a country 
may by an import tax benefit itself in the way of revenue while 
it protects native industries (§ 2), and that a large section of a 
community may be injured by free trade (§ 3), appear especially 
masterly. 

II. Mathematical Theory. 

The mathematical version of the theory consists either of 
Geometry or Algebra. 

Geometry is directly applicable only to the simplest possible 
cases. If more than two commodities are considered, solid 
geometry must be called in. The dimensions of space are not 
adequate to represent the case of more than three variables. 

Geometry, therefore, might appear to have no application to 
reality, since countries importing or exporting only one article 
exist only in imagination. But the geometrical representation 
of this imaginary case is useful as suggesting theorems which 
may be seen to admit of extension to more concrete cases. 

The simplest geometrical representation of international trade 

1 Note to p. 207, second edition, and text of p. 218, first edition. 

* Above, p. 18. Below, p. 42. 
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appears to be a construction first used by Professor Marshall and 
explained by him in the mathematical appendix to his Principles. 1 

In Figure 1, the curve O E t which might be called Eng- 
land's Supply-and-Demand curve, signifies that for a certain 
quantity O x of English produce, say “cloth,” exported, the 
quantity O y of German produce is demanded. The supply of 
linen and demand for cloth on the part of Germany are similarly 
expressed by the curve O G. 

With respect to these curves it is not, I think, necessary to 
make the supposition which is usually made with respect to more 



familiar demand or supply curves — namely, that while the rate of 
exchange represented by the curves is varied, the rate of exchange 
between one of the ordinates and all other articles — the price 
of all other articles, as it would usually he expressed — remains 
constant. 2 Rather a movement along a supply-and-demand curve 
of international trade should be considered as attended with 
rearrangements of internal trade ; as the movement of the hand 
of a clock corresponds to considerable unseen movements of the 
machinery. Accordingly, the marginal utility of imports need 
not be supposed constant 3 ; nor the marginal disutility, the cost 
of production, of exports. 4 

The theory of comparative costs is not very prominent from 


1 Not© 12, second edition. 

Prin^Ls d * r , Prtiee ’ PP ‘ 4 ’ I55 ’ ctc ’ ; Cournot - 

Art ' 4: Mareha, h Principles oj Economics, Book III. ch. iii. § 0. 

maridnll USP,tZ ^ Lioben when the y money of constant 

marginal utility as the import. * As by J. S. Mill. 
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the mathematical point of view . 1 It may be represented geomet- 
rically as follows. Let the cost of production at first be supposed 
constant ; then the terms on which England could have obtained 
linen in the absence of the trade may be represented by a straight 
line O S, if tan S O X = ratio of the cost of production of a unit 
of linen to that of a unit of cloth. In order that England may 
obtain linen cheaper with than she could without the trade, the 
point of equilibrium must be above the line OS. It must be 
below the line O T , in order that Germany may be benefited. To 
generalise this theory there should be substituted for the straight 
line OS (and niutatis milandis for O T) a curve of constant 
advantage, or “ indifference-curve '* (not shown in the figure), 
representing states for which the advantage to England is 
no greater than if there had been no trade . 2 That the point of 
equilibrium falls between the respective indifference-curves is the 
geometrical version of Comparative Costs. The expression which 
occurs in some of the best writers, that international value 
“ depends on ” comparative cost, is seen from this point of view 
to be a very loose expression . 3 4 

In investigating the incidents attending differences in the con- 
ditions of supply and demand 1 it is important to distinguish the 
varieties of data. This purpose may be assisted by the following 
logical tree, or ramification ; where the capital letter corresponds 
to a positive, the small Roman to a negative attribute. 

A, International trade proper; a, quasi-international trade (in 
particular, distribution). 

B, the case of two nations only; b, of several. 

C, where we regard the interest of only one, our own, country ; 
c, where we regard the interest of all parties concerned. 

D, where we regard present advantage only; d, future also. 

E, where we are concerned only with functions of the simple 
form proper to “ short periods ” 5 * (such as the curves in Fig. I), 
and accordingly the changes contemplated are in a sense small ; 0 
c, where more complicated functions and organic changes 7 are 
considered. 

1 Cp. Pareto, “ Cambi Forestieri,” Oiornulc dcyli Economist i, 1894, p. 154. 

* Sco the prosent writer's Mathematical Psychics, pp. 21-29. 

* No doubt, as Professor Bastablo lias pointed out, when there arc numerous 
competing nations, tho limits fixed by the principle of Comparative Cost aro 
much narrowed; and accordingly it becomes less incorrect to regard the principle 
os sufficient to determine international value. 

4 As proposed ante, p. 0, par. 3. 

6 Marshall, Principles of Economics. 

* Above, p. 7. 

7 Described below, p. 41. 
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F, where the change considered originates in a foreign 
country; f, in the home country. 

G, an improvement or impediment other than a bounty or 

tax ; g, a bounty or tax. , 

H, where the change originates on the side of supply : suen 
as increased facility of producing or exporting native com- 
modities; h, on the side of demand : such as an increased desire 
for, or facility in admitting foreign commodities. 

33y ringing the changes on these positive and negative attri- 
butes some hundreds of different cases can be distinguished ; thus 
(1) A B C D E F G II, (2) A B C D E F G h, (3) A B C D E F g H, 
(4) ABCDEFgh; and so on up to 2 8 . 



But of the compartments thus formed many would be empty, 
such as those which combine c, regard for the interest of all 
nations, with F or f, distinguishing natives and foreigners. It is 
proposed to consider only the more imj^ortant cases — namely, 
those which have been summarily treated in the preceding 
article. 

A B C D E F. 1 — This is the case of international trade proper, 
between two countries, regard being had to the interests of the 
home country only, and immediate or direct effects only being 
considered ; and a certain simplicity in the law of demand and 
supply for both countries being assumed, a change is supposed 
to occur in the terms on which the foreigner is willing to 
trade. 

The increase of the supply of foreign produce (in the sense 
that more of it is offered at each rate of exchange) is repre- 
sented in Fig. 2 by the displacement of the foreign curve O O 

1 Above, p. 8. 
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to 0 G' . Whatever the direction 1 of the native or the foreign 
curve in the neighbourhood of their intersection, it will be found 
that in every case the new intersection lias travelled along the 
native curve away from the origin. Whence the change is bene- 
ficial 2 to the native country. Conversely, a diminution in the 
offer of foreign goods is prejudicial to the home country ; as 
may be seen by taking the dotted curve as the original one. 

A B C D E f. — The case of f, a change originating in the 
home country, is not so simple. 3 The answer varies according as 



the letters, after f, are capital or lower case, designate positive or 
negative attributes. In each case much turns upon what Mill 
calls the extensibility of demand. 4 This property may be thus 
contemplated. Draw a line parallel to the axis Y touching the 
curve O E in T (Fig. 3). Divide this line into a number of 
equal small parts : Tr lt r ± r 2 below T, and Ts lt 8 X s 2 above T. 
Each interval corresponds to an increment in the value of X 
with respect to Y , that is the number of units of Y given in 

1 Consistent with the condition that the equilibrium should be stable. 

■ If this proposition is not self-evident, I may refer for a proof of it to my 

Mathematical Psychic *, p. 115. 

» Above, p. 12. 4 Book III. ch. xviii. § 1. 
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exchange for a unit of X. Join r v r 2 , etc., s l9 s 2 , etc. to O ; and 
from the points r lf r 2 , etc., Sj, s 2 , etc., let fall perpendiculars — 
not shown in the figure — on the axis Y. Then it appears that 
below the point T a decrement in the value of X (relatively to 
Y) corresponds to a more than proportionate increase in the 
quantity of Y demanded ; and conversely, above the point T. 
We may describe the curve above T as inelastic, 1 below elastic.* 
Each of the cases comprised under A B C D E f are divisible 
into four subcases, according as the native or foreign curve is 
elastic or inelastic. 

A B C D E f G H. — This is the case of a decrease (or increase) 
in the supply of exports due to a cause other than the imposition 
(or remission) of a tax : such as a change in the cost of production, 
or transport. 2 Four subcases are represented by the four varieties 
of Fig. 4 ; O E being as before the native curve, and O E' what 
it becomes by the change considered. 

Subcase (1) is where both native and foreign curves are 
elastic. The native curve O E becomes transformed by the 
impediment to O E'. In the new equilibrium indicated by the 
point Q , li Q of X is given in exchange for Q S of Y. But Q 
cannot be a position of greater advantage than P', where the 
horizontal through Q cuts the original curve. For, on the most 
favourable supposition that the impediment affects only exporta- 
tion, not production for internal consumption, 3 England’s offer 
in exchange for O R would be reduced by the impediment from 
O S’ to O S , so that Q would be a position of just equal 
advantage as P\ But P' is a position of less advantage than P 
(being nearer the origin as you move along the curve). Thus 
the native country is prejudiced by the change. 

The converse variety of the subcase, where an improvement, 
not an impediment, has supervened, may be investigated by 
treating OE' as the original, OE as the displaced curve. Whence 
it appears that the native country is advantaged by the change. 

In subcase (2), where the native curve is clastic, the foreign 
inelastic, by a parity of reasoning the natives may be benefited 
by an impediment, and prejudiced by an improvement. 4 

l * n W S Ca8e ( - 3) ’ Where the native curve is inelastic, the foreign 
elastic, the natives are prejudiced by an impediment and bene- 
nted by an improvement, as in subcase ( 1 ). 

* C *‘ Marsha, J. Principle * oj Economic*, Book III. ch. iv. 

Compare below, p. 353. 

* Above, p. 32. 

’ a ,ran,lt duty imposed by third -»■*«*• 
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In subcase (4), where both curves are inelastic, the natives 
may be benefited by an impediment and damaged by an improve- 
ment, as in subcase (2). 

These results may be summed up in the diagram forming 
Pig. 5, which shows the consequences of an impediment; the 
symbol + denoting advantage to the natives ceteris paribus , or 
abstracting the effects on internal trade ; the symbol — denoting 
disadvantage without qualification. To exhibit the consequences 
of an improvement converse signs should be used. 

A B C D E F G h. — In the case of an impediment affecting 
imports, the displaced curve is formed by lengthening the 



4 - 

+ 

— 



Plastic 


Fio. G. 
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ordinate instead of shortening the abscissa of the primary curve. 
Where the native curve is clastic, that is in subcases (1) and (2), 
the same figures will serve for h as for H. But in subcases (3) 
and (4) special diagrams must be substituted for those which 
are proper to case H. It will be found that a restriction on exports 
is not so certain to be prejudicial to the country imposing it as 
one on imports. 


ABCDEfg H.— The case of a tax 1 differs from that of an 
impediment in that the change is not now from P to P', but from 
P to Q* To consider whether this change is advantageous or 
not we may employ the conception of an indifference-curve or 
locus of positions of trade which are of equal advantage as any 
assigned position P.* P being on the supply-and-demand curve 
O E it may be shown that the indifference -curve touches the 
vector from the origin to that point, O P in Fig. 6. 

1 Above, p. 8, first par. 

writings (Ecow>MiS t JOTOJA^ n i897 ; C 8rp , p. k,nd; 09 admifcted '*» later 

1 Mathematical Psychic* , p. 21. 
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Let the native indi£ference-curvc through P cut the foreign 
demand-curve 0 G in M. Then, if Q , the new position of equili- 
brium, on the curve OG (see Fig. C), is above J\I, inside the 
indifference-curve, as in Fig. 6, the natives arc benefited ; if Q is 
below M the natives are prejudiced. In the subcase illustrated 
by Fig. C, viz. subcase (1), it is in general uncertain whether Q is 
above or below M. The consequence represented by the sign — 
in the case of an impediment (Fig. 5) becomes now ±* 

The want of symmetry between the effects of restrictions (and 
of certain unusual taxes in kind) on exports and imports is 
perhaps the conclusion which can be most peculiarly and 
exclusively attributed to the mathematical method. 



ABC e. — So far we have supposed the curves O E and O G to 
be of the simple form shown in Fig. 1 . In considering complicated 
re-entrant forms like that in Fig. 7, it will be convenient to 
begin by restoring the usual supposition that the marginal utility 
of one of the commodities is constant. Thus let us for a moment 
regard O E as a supply-curve indicating that a certain quantity 
of cloth O X is supplied in exchange for a certain quantity of a 
commodity whose marginal utility may be regarded as constant, 
say money. 1 Then two kinds of supply-curve may be distin- 
guished : (I) representing the amount of cloth which would be 
offered at each price, no account being taken of the change in 
the offer duo to the alteration in the scale of production for 
different values of the 'primary supply -curve, as we may call it. 

• Thero aro omitted in this context some paragraphs and diugrams which 
purported in tho original to refer to import taxes in general, but aro now admitted 
to be true only of some import taxes in kind. 

1 Aa in Messrs. Auspitz and Liebcn's constructions 
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It seems to be much the same as Professor Marshall's short 
period supply-curve. (II) Next let us take account of the change 
in the offer due to alteration in the scale of production ; and so 
form a series of primaries corresponding to each value of X : 
Mr. Cunynghames “successive cost-curves.' * 1 If now at each 
point on the abscissa an ordinate is erected, the locus of intersection 
with the corresponding “ successive cost "-curve forms a secondary 
supply -curve : Mr. Cunynghamc's supply-curve ; and, as I under- 
stand, Professor Marshall's “ long-period ' supply -curve. 

It is a nice question whether a primary cost-curve can be 
regarded as re-entrant in the manner represented in Fig. 9. 2 
Perhaps we may with sufficient generality consider that it cannot. 
The secondary curves are (a) sometimes of the simpler form 
represented in the earlier figures; (b) sometimes re-entrant as in 
Fig. 9. Curves of the former kind, that is I la, have many 
properties in common with species l ; 3 in particular that move- 
ment along the curve in a direction from the origin is attended 
with advantage. 

We have just been regarding O E as a supply-curve. Now let 
us regard it as a demand-curve in this sense that O y linen (seo 
Fig. 1) is demanded in exchange for Ox of a commodity whose 
marginal utility is constant, say money. Then from this point 
of view also, if the law of demand is considered to vary with the 
scale of consumption, as Mr. Cunynghamc supposes, the curve 
may prove to be re-entrant. 4 1 submit, however, that this cause 
of abnormality is less important and less capable of being formu- 
lated than the influence of the scale of production on cost. 

Not that from either point of view an exact determination 

1 Economic Journal. V«»l. II. 

1 Ah argued l»y the present w»it»*r c|*< w hero (Address to Section F of tho 
Ilritish Association Report. Iss*». Note .1). Though nt n given rate there may 
hi* several maxima of advantage. liter** ean be only one position of ; jrcatcsl possible 
nil vantage. Sin'-e. then, the motive of tho economic man is greatest possible, 
rather than merely maximum advantage, it should seem that tho ordinato of 
the supply- curve corresponding to each value of tan POX must ho unique; 
discontinuous for tho individual who must bo conceived as jumping from one 
branch to another when a certain value of tan /' O X is reached, but continuous 
for the community since the point of transition will bo different for different 
individuals. On the other hand, there may exist friction obstructing the move- 
ment from a small to a large scale of production ; ami so two branches of tho 
curve exist simultaneously. In this case, ns pointed out by the present writer 
(Math, mat, cal Psych, cs, Appendix 7). the trai t between T and T'— points where 
tangents drawn from the origin touch the curve— is not a genuine demand and- 
supply curve, being a locus of minimum advantage. 

* ^ Iarsh "! 1 * Pr ' nc JP ie » °f Economic. s, note to p. 484, 2nd edition. 

Vol ii Cen<lmg m Mr * Cunynghom ' , s construction. Sec Economic Journal, 
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of the curve is to be expected ; we must be content with general 
descriptions : such as elastic and inelastic, re-entrant or not. 
Still less definiteness is attainable when, combining the two views 
which have just been distinguished, we restore our original view 
of the demand-and-supply curve OB: as representing the inter- 
change of two articles of variable marginal utility. 

The consequences of the property of re-entrance may be 
considered under the head (d), which indeed is with difficulty 
separated from (e) ; since, in fact, organic changes onlj' occur in 
long periods. 

ABC d. — Many of the propositions, stated under preceding 
heads, no longer hold when we consider organic changes 
extending over long periods. Thus it ceases to be universally 
true that an increase in the supply of foreign commodities is 



beneficial to the native country. 1 For the curve 0 O, which 
had originally, say, cut the curve O E a little to the left 
of P, and not afterwards, being shifted upwards as a whole 
might strike the native curve in the neighbourhood of T 
(Fig. 7), corresponding to a lower value of the native produce 
with respect to the foreign, 2 and a lower value of the native 
goods may be attended with detriment to the native country. 

4 Above, pp. 8, 34. 

* The proposition sot forth in the books ( e.g . Mill, Political Economy, Book III. 
ch. xviii.) that the setting up of trade is advantageous to both countries assumes 
that the curvos [or the analogous algebraic functions in the general case] with 
which wo have to deal are of the form I or II (a). In that case tho position of 
stable equilibrium may be regarded as a point of maximum of advantage in 
excess of the adjacent m i n i m um formed by the position of null trade, viz. tho 
origin. But, if curves of the form II (6) prevail, then a position of stablo equili- 
brium, though a maximum, may be attended with less advantage than the 
position of null trade. 
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Again a bounty ceases to be universally disadvantageous. 
For, in the manner shown by Professor Marshall with respect to 
a different construction, a bounty may shift the point of equi- 
librium to a position more advantageous to the community. 

ABcl) E. — When we consider the interest of both parties, 
not of one only, the chance of benefit resulting from interferences 
with trade is diminished. The presumption that any such inter- 
ference impairs the total utility is well illustrated by Messrs. 
Auspitz and Lichen, on the tacit assumption that what may be 
called the hedonic worth of money is the same in both countries. 
The generalised form of that assumption — appropriate to our 
system of co-ordinates, which does not represent money — is that 
if for each party a curve be drawn cutting at right angles the 
system of indifference-curves — called by the present writer a 
preference-cur 1 C — the same distance along such a curve corre- 
sponds to the same increase or diminution of advantage on 
both sides. This is no doubt an allowable assumption, in the 
absence of knowledge to the contrary. But, when we know 
that one party is much better off than another, 1 the assumption 
may be illegitimate. 2 

A B c d e. — The doctrine that interferences with trade are 
detrimental to the community of nations becomes more question- 
able when we consider organic changes operating for a consider- 
able time. The possibility that such measures should be attended 
with advantage to all is well shown by Professor Sidgwick in his 
chapter on protection. 3 

A b O I) E F. — The ease of trade between several nations which 


lends itself best to geometrical illustration is that of a third party 
competing with the home country, as wc may call that one whose 
advantage is exclusively regarded, for trade with foreigners. 

In Fig. 8 let O (S be the foreign curve, Oe the native, Oe 
the competing, and O E compounded of the last two, in such 
wise that if a vector (O P) corresponding to any assigned rate of 
exchange is drawn through the origin the length O P intercepted 
by tl,c compound supply-curve = O rr + O p the corresponding 
length for the component curves. The detriment inflicted on 


‘ Tin* is mo«t likoly to occur. I think, in the quasi-intemational trade between 
the parties to Distribution. 

c T 1 a,r T ly AVid ° n *; mny ho contemplated by regarding the contract- 
ors Dr of P'-nt* (Mathematical Psychics, p. 21 ct ,, 7 .) at which the 

Tn .K > r :' eS ° f h ° tW ° pnrt '“* coincide with opposite directions. According 

W T m , would indifferent, from the point of view of 

£th*h.d n ££ ' T "" h0r ,he “ dVOnUe0 ™-> to one party, or 

* Above, pp. 18, SI. 
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the home country by the competition may be described as the 
change in a backward direction along the curve O e from the 
intersection of O e with O G to p, where the line O P cuts O e. 

It is to be observed that competition does not necessarily 
deprive a country of the advantage which it may derive by 
a restriction of exports or imports. For suppose that in the 
absence of competition t lie conditions were such that the home 
country could benefit itself by a restriction of exports or imports; 
then after the rise of competition it may still be possible for the 
home country to benefit in the way that has been described . 1 


€* 



The restriction will transform O e to O e\ O E to O P\ P to P' t p 
to q, which is apt to be a position of equal advantage as p' t and 
therefore of greater advantage than p. It may be observed that 
this species of benefit to the home country may be made possible 
by competition, not having been so before, if O G is inelastic at 
its intersection with O E t but not at its intersection with o e. 

a. — The incidents of quasi-international trade — e. g. between 
the parties to Distribution — do not lend themselves to geometry 
so well as to algebra, on which we now enter. 

In entering upon the more complicated part of the subject, it 
is well to recall Professor Marshall's warning words : “ When a 
great many symbols have to be used, they become very laborious 
to anyone but the writer himself,” and “ it seems doubtful 
whether anyone spends his time well in reading lengthy transla- 
tions of economic doctrines into mathematics, that have not been 


1 Above, p. 30. 
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made by himself.*’ 1 It is easier to strike out a new path for 
oneself than to plant one’s steps in the footprints of another. 

It is almost sufficient to indicate the general scope of the 
inquiry — namely, to determine that state of trade for which 
the sum of the utilities of all parties concerned regarded as 
functions of the amounts of commodity consumed, less the 
sum of the disutilities regarded as functions of the amount pro- 
duced, is a maximum ; subject to the conditions that what is 
bought is sold, what is consumed is produced, the “ law of indiffer- 
ence,” the existence of non-competing groups, and so forth. 2 

A few more particular directions may be added. 

Let us begin with the case next in point of simplicity to that 
which has been treated : where there are two countries, one of 
which exports two articles, the other one article. Let x and y 
be the amounts of the two articles exported by the first country, 
and z the amount of the article exported by the second country. 
Let X and Y be the amounts of the articles produced in the first 
country which are consumed in that country, and Z the amount 
of the article produced in the second country which is consumed 
in that country. 

Let us first consider the abstract case in which the cost of 
production is constant; say a lf n 2 units of work 3 in tho first 
country go to a unit of each of its two products respectively; b, 
units of work in the second country to a unit of its product- 
Suppose also at first the number of units of work available to be 
a fixed quantity, say A and II, in the two countries respectively. 
Then we have 

m f*i(* + X) + a 2 (y + Y) = A 
1 bj(z q- Z) = B. 


The advantage of the first country which is to be maximised, 
subject to the first of the above-written conditions, and the 
corresponding advantage of the second country, may be written — 


( 2 ) 


j<I> (X, Y, z) 
l'k (x, y, Z). 


The position of cqulibrium is determined by the values of the 
variables which make each of the above-written expressions a 


1 Preface to Principles, 1st edition. 

Cp. Marshall. Principles, 2nd edition, note xii. ; and tho formul® givon 
by tho present writer in the notes to the Address to Section F of the British 
Association (18S0). 

S .M?° re , e ^ artly “, cfTort and ^^fice involving at least two dimensions of 
disutility, labour and waiting. 
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maximum ; subject to the conditions stated by equations (1), and 
to the further condition — 

(3) ftjX -f- a 2 y = vbjz; 

where v is the rate of exchange between the product of work in 
the two countries, the number of units of work in the first 
country, of which the product is equivalent to the product of a 
unit of work in the second country.* 

That <I> and 't' should each be a maximum, subject to equation 
(1), may be expressed by proposing each of the following expres- 
sions to be maximised — 



<*> (X, Y, z) - X [ ai (x -f X) x a 2 (y + Y) - A]; 
* (x, y, Z) — /i [bj(z -f- Z) — B] ; 


where X and p. are indeterminate factors. 

The expressions (4) become by equation (3) — 


( <I> (X x Y 1 z) — X [a t X + a 2 Y + vb t z — A] ; 

(5) [v (X, y, Z) - M [i (a, x + a^l + b.z- B ]. 

Differentiating the first of these expressions with respect to X, 
Y, z respectively, and the second of the expressions with respect 
to x, y, Z respectively, we have six equations, which with the pair 
of equations (1) and the equation (3) make nine equations, to 
determine the nine unknown quantities, x, y, z, X, Y, Z, X, /*, v. 

Eliminating the last six of these variables, we obtained three 
equations of the form — 

f<I>i (x, y, z) = 0 
(6) ^(x.y, z) = 0 

l^ 2 (x, y, z) = 0; 


which are the analogues of the demand (and supply) curves proper 
to the case of two commodities; e. g. % 0 lt giving the amount of 
imports demanded by the first country in exchange for assigned 
amounts of export, y and z. 'P* and simultaneously equated 
to zero determine the amounts of export x and y corresponding 
to any assigned amount of imports, z. The position of equilibrium 
may be regarded as the intersection of the three surfaces 
designated by equation (6). 

Conclusions analogous to those which have been obtained 
for the case of two commodities are easily discerned to be 
obtainable in the case of three or more variables. Thus, if 
the second country has an urgent demand for one of the 

* Cp. below, p. 53. 
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commodities, say x, of the first country, it is possible that an 
export tax on x may be beneficial to the first country ; while an 
export tax on y might not have that effect. 1 

I do not know that any fresh conclusions arc presented by the 
case of many variables. Accordingly it may be left to the reader 
to elaborate that case. 2 It will be sufficient here to indicate how 
some of the concrete circumstances which have been abstracted 
may be restored. 

First, the cost of production may l»c treated as varying with 
the amount produced by regarding a x (a 2 x, etc.) not as the 
product of x by a constant, but as a definite function of x. 

Again, the amount of work available may be treated as 
variable, by regarding A (B, etc.) not as a constant, but as a 
function of disutility, which disutility is to be subtracted from <1> 
('p, etc.) in order to obtain the expression which is to bo 
maximised. 3 

The cost of transport may be introduced by regarding the 
littoral of one country as the sccno of the market, and treating 
the cost of importing foreign articles thereto as part of the 
cost of production. 4 

It is unnecessary to show how the number of commodities and 
number of countries may be further multiplied. What Mill says 
of the theory of value in general is particularly applicable to the 
mathematical version of it : “ The further adaptation of the 

theory . . . may be left with great advantage to the intelligent 
reader.’* 

It remains only to acknowledge my obligation to Professor 
Marshall's unpublished chapters on foreign trade. These are the 
chapters alluded to in the Preface to the Principles of Economics 

1 Cp. above, p. 3«». 

* A statement of tho general case is given by Professor Pareto in his oblo 
srtielo on " Teoria Maternal ir a dej Combi Forestieri " in tho OiornaU dtgli 
Economist', 1894, Art. 9 rt mrq. 

It may be observed that tho formula* given by Professor Pareto (in tho oarlier 
part of his article), after Professor Walras, as proper to tho case of industrial 
competition (domestic trade), aro also applicable to that case of trade between 
••nations (or non-competinsz groups ") in which each commodity is produced 
by only one nation. The formula* do not express tho essential attribute of 
domeatio trade, viz. the tendency to equality in tho net advantages of different 
occupations. Such net advantages, being of the nnturo of total utility, could 
not be expressed by formula* involving only final utility. This is tho gist of my 
criticism of Professor Walras, to which Professor Pareto replies in the article 
referred to (/oc. ci t. p. 144). 

* • p. Marshall. Principle, Appendix, note xii.. 2nd edition. 

• p. Pareto. Cambi Forestieri/’ Oiomale <J*gli Economist i, p. 153. 
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as having been printed for private circulation and sent to many 
economists. Part of their substance is contained in 1 ho first 
volume of the Principles ; part may be looked for in the second 
volume.* What is written on the subject after a perusal of the 
privately circulated chapters, and pending the publication of the 
second volume, can make no claim to originality or permanence — 
like the light of the planet which precedes the rising of the sun, 
borrowed from and destined to be effaced by the prime orb. 

It remains to test the mathematical theories which have been 
expressed by critical reference to leading writers on the subject. 

(1) Cournot. — The lesson of caution in dealing with a subject 
and method so difficult is taught by no example more impressively 
than by that of Cournot. This superior intelligence, equipped 
with the most scientific apparatus, seems not only to have slipped 
at several steps, but even to have taken a wholly wrong direc- 
tion. He has not only committed errors in formal reasoning, 
but also has missed general conceptions appropriate to the 
subject. 

Of several paradoxes which occur in that part of the Principes 
Mathimatiques which more immediately relates to International 
Trade, 1 perhaps the first is among the few that are not open to 
suspicion. This is the proposition that, when a communication 
is opened between two markets, previously separated by a barrier, 
the total quantity produced of any commodity which now begins 
to be exported from one market and imported to the other will 
not necessarily be increased. For if a flow sets in from market A 
to market B, the production of the commodity in A must be 
increased, and its price in that market heightened — the law of 
decreasing returns prevailing ; while in B the price will be 
lowered, and the quantity produced in that country will be 
diminished. The increase of the production in A may not com- 
pensate the decrease in B ; when the demand in A is very 
inelastic, and the rise in the cost of production with the amount 
produced very steep, while the contrary properties are true of B 
(Art. 68). 

A similar proposition is true of the total value of the product 
(Art. 69). 

The conditions under which these propositions are true are 

• The substance of these papers is now given in Dr. Marshall’s Money, Credit 
and Commerce (1023). 

1 Recherche e aur lea Principea M athlmatiquea de la thcorie dcs riclitsace (1838), 
oils, x., xi., xii. 
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well expressed by Cournot's symbols, in which fi.,(p) = the 
amount offered by the producers in A at the price p, and F,(p) 
means the amount demanded by the consumers in A ; with similar 
interpretations of n b (p), F h (p). Thus, before the communication, 

H,(pJ = F a (p.) ; 

p A being the price of the article in the market A ; and, after the 
communication, if the commodity is exported from A to B, € being 
the expense of transportation per unit of commodity, and the 
price in A being changed from p, to p„ -f- B, we have 

n.(p. + B) + fWp. + H0 
= F.(p. + *) + F,.(p* + B + e) 

(Arts. 07 and 68). 1 

Wc have now to inquire whether the quantity denoted by 
either member of this equation is greater than the corresponding 
quantity before the communication was opened, whether the 
following inequality holds : 

F.(p„ + B) + F b (p. + H*) 

>F.(p.) 4- F b (p h ). 

Cournot answers this question in the negative by showing that 
the inequality does not hold in a particular case : namely, when 
the original prices, p* p,„ differ from each other, and also from the 
new price in A, by only a small quantity, in which case also the 
cost of transport, c, must be small, since otherwise exportation 
from A to B would not take place on the removal of the harrier. 
This reasoning, or that which is based on another particular 
assumption, viz. B and p,. — (p, 4- «) small (Art. 68 , last par.), is 
quite correct. But the assumption that e should be small leads to 
an erroneous conclusion in a subsequent problem : to determine 
the effect of a tax on exports or imports (Art. 70). 

If p is the price of the article in the exporting country before 
the imposition of the tax, u and p 4- B the price after the tax, we 
have, before the tax, I2 a (p) -f n,.(p 4- c) = F,(p) 4 - F,,(p 4- e ). 2 

1 For p.+ 8 being the price of the commodity in A, and accordingly tho (net) 
price which the producers in A obtain (not only for that portion of the product 
which they sell in A, but also) for that portion of their product which they sell in 
B at a price heightened by the cost of transport «, the quantity offered by tho pro- 
ducers resident in A at tho (net) price p. + 5, together with the quantity offered by 
the residents in B at the price p. + 8 + *, is equal to the quantity demanded by 
the residents in A at the price p. + 8, together with the quantity demanded by the 
residents in B at tho price p. + 5 + #. 

* Compare the last note. 
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And after the tax u per unit of commodity has been imposed, we 
have 

P_ (p + 8) + «..(P + « + e + «) 

= F.(p -f $) -f- F,.(p 4- 5 + € + u). 

Cournot- now proceeds to draw conclusions from the last 
equation by expanding and neglecting the powers, not only of 8 
and u, but also e, above the first power. I submit that Cournot’s 
procedure is inelegant and leads him to an erroneous conclusion. 
The simpler procedure is first to treat 8 and u only as small, 8 
being the dependent, u the independent variable. Thus, 

S(fy ft (p) 4- nv(p + «) - F',(P) - F\.(P + e)\ 

= - u(n\,(p 4- «) - F\.(p + e) ). ; 

If now € be small, we may expand both sides of this equation in 
powers of e, and neglect terms involving powers of c above the 
first, or rather neglect e altogether. Whether e be small or not, 
it follows — the law of diminishing returns, as well as that of 
diminishing utility, prevailing — that 5 is negative, and less than 
u ; or that the price falls in the exporting country and rises in the 
importing one, contrary to the statement of Cournot (§ 21, par. 1). 

I am confirmed in this view by Mr. A. Berry and Mr. C. P. 
Sanger, who have independently made a similar correction. Mr. 
Berry writes to me of the corrected reasoning : 44 This may be 
confirmed by the fact a priori evident that the disturbance of 
price, 8, must vanish when the tax itself, u, vanishes. This is 
the case in our equation, not in Cournot s.” 

It is certainly curious to find a wrong belief as to a matter 
of fact in business resulting from a slip in mathematical analysis ! 

Mr. Berry has pointed out to me another slip in Art. 90, 
pp. 183, 184. There a certain advantage which the author 
ascribes to domestic as compared with foreign trade does not 
follow from his own premises. 

To this I have to add that those premises are very doubtful. 

I allude to the theory of 44 real ” as distinguished from 44 nominal ” 
revenue. To collate here all the passages in all Cournot's versions 
which bear on this distinction would occupy too much space. It 
must suffice to submit as the result of such an examination very 
carefully performed the opinion that, while Cournot's 44 nominal 
revenue ” is much the same as what would now be called the money 
measure of national wealth, his 44 real revenue ” signifies, if indeed 
it is significant, such a measure as that which Mr. GifTcn, Mr. 
Bourne, and others have employed in determining the growth of 
the quantity of a nation’s 44 capital,” or foreign trade. Such a 
vol. n. e 
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measure is obtained by multiplying the quantities of each com- 
modity at the two compared epochs by its price at one of them, 
the same price being combined with the two quantities, the one 
at the initial and the one at the final epoch. Consistently with 
this view Cournot says that if the price of a commodity rises 
from p 0 to pi, corresponding to a diminution of the quantity from 
D 0 to Dj, whereas the variation of the nominal revenue is 
D 0 p 0 — DjPj, the loss in real revenue is (D 0 — I>i)p 0 - 

I do not indeed pretend to follow the double route by which 
Cournot, winding his way through additions and substractions of 
producers* “ and consumers”* gain and loss, 1 reaches this conclu- 
sion (Principcs jValhcmnl iques, ch. xi., and corresponding passages 
in the Principes of 1803 and the Itcvue Sommaire). Nor can I 
explain why, upon the interpretation of real revenue hero sug- 
gested, the loss due to a rise of price should be formulated as 
(D 0 — I),), multiplied by p 0 rather than p, ; except so far as in 
the method in question there must be always something arbitrary 
in the selection of the price to be operated with. 

However the conception of *' real revenue may be inter- 
preted, it dot's not seem appropriate to the problems in hand. 
According to Cournot the real revenue of a country is diminished 
by the admission of an additional import through the removal 
of a restric tion on trade. The- capital objection to this conclusion 
is that no account is taken of that sort of advantage coming 
from cheapness which we should now describe as Consumer s 
Rent. Cournot explicitly makes abstraction of this advantage, 
lie says of it : - 

Dans revaluation do raceroissement reel du revenu social, 
cause par la bai«c do prix, on no tient pas comptc dc l'avantago 
qui eonsistc, pour les nouveaux consnmmatcurs do la dcnrec, a 
faire un emploi plus a lour gout d une portion dc lours revenus; 

1 Prof* «•> r S«'li"tnnn to follow Cournot without hesitation. Ho puts the 

following rose {Shifting and /neidtnee of Taxation, p. !.*:)) : “ Supposo that the 
price of the commodity wo* originally $10, nt which price 10,000 pieces were 
«old. Now a tax of $2 is imposed, nil of which is shifted to the consumer. At 
tho now prior, however, only 8,000 pieces will be sold.” Manipulating the 
producers' and consumers' loss in Cournot's fashion. Professor Seligmnn reaches 
the conclusion that ** the diminution in the rcnl revenue = $20,000.” 

As it seems to me. the essential fnet is that there has boon a diminution of tho 
national wealth to the* rxtrnt of 2.000 pieces of the taxed commodity. It is 
arbitrary whether we multiply this 2.000 by 10. the old price, or 12. tho now 
price, with a vie w of a«c« rta.ning (after tho manner of Mr. Giffen) the v»riation 
in the total quantity of national wealth, provieled that, in dealing with other 
it. ms of national wraith at tho two periods, we employ tho corresponding prices— 
either the old prices or the new. Perhaps tho best price to operate with would 
be a mean of the old and new price, m the enso before ua $11. 
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parce que cct avantage nest pas numeriquement appreciable.” 
(Art 81.) 


Of the corresponding loss he says : — 

“ II s'agit ici d'un do ces rapports d'ordre, et non pas do 
grandeur, que les nombres peuvent bicn indiquer, niais non pas 
mesurer . . . nos considerations lie portent que sur les clioses 
mesurables. (Art. 77.) 


“Ce dommage n’est pas mesurable et n’affecte pas directe- 
ment la richesse nationale, dans l’acception conimerciale et 
mathiimatique de ce mot." (Art. 88.) 

Real revenue being thus defined, the proposition that it is 
diminished by the liberation of trade may be true, but is not 
important; as Bertrand urges in an interesting criticism on 
mathematical economists. 1 

Another objection to Cournot’s proposition raised by Prof. 
Bastable is that it uses money as a measure ; whereas the value 
of money is altered by an alteration in the terms of international 
trade. It is tenable, however, that Cournot means to restrict 
his theory to small disturbances of trade, the effect of which on 
the level of money may be neglected. As far as this objection 
goes, his reasoning may be as valid as Professor Marshall’s appli- 
cation of Consumer's Rent, 2 or Messrs. Auspitz and Lieben’s 
reasoning as to the effects of a tax or bounty. 3 

Another objection to Cournot s reasoning is that he does not 
take account of the productive factors which, being displaced by 
the importation of a commodity which had been produced at home, 
are turned to the production of some other commodity. Cournot 
himself has stated this objection, and endeavoured to meet it 
(Arts. 93 and 86) ; but I do not feel certain that on this point he 
gets the better of Hagen, to whom we now proceed. 

(2) Hagen * — The mathematical method is not wielded by 
Hagen more powerfully in defence of Free Trade than by Cournot 
against it. Hagen constructs an “exportation-formula” to 
represent the gain (or loss) resulting to the national income 
from a new export (p. 11). This gain consists of three parts: 
(1) the addition to profits consequent upon the additional pro- 
duction of the exported article ; (2) the loss of profits consequent 


1 Journal des Savants, 1883. 

9 See Economic Journal, Vol. IV., p. 


0 ~ " — :r ~ - — 11 — » *~" f- 156 - Cp. Qiomale degli Economisti, 

September 1894, “Sulla Consumer*’ Rent.” 

8 Cp. below, p. 68. 

‘ D J e Nothwendigke.it der Handelsfreiheit Jiir das Nationaleinkommen Mathe . 
maltsch nachgewetsen, Von Karl Heinrich Hagen, KOnigaberg, 1844. Seo article 
on Hagen in Palgrave's Dictionary. 
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upon the transference of productive factors from other industries 
to the production of the exported article ; (3) the loss to con- 
sumers consequent upon the rise of price. This formula appears 
open to three serious objections : (a) It is assumed that profits 
in different industries at the same time are a fixed proportion of 
the expenses of production. This Ricardian assumption may 
perhaps pass. But not so (6) the ultra-Ricardian neglect of all 
interests but those of the capitalist; no account being taken, as 
I understand, of the effect of the supposed change upon wages 
and rent. Lastly (c), the effect on the consumers’ interest is not 
rightly formulated. The price being raised from P to P + Pj. 
and the amount consumed being diminished from D to D — d, 
Hagen puts for the loss of the consumers p (D — d). If he had 
put j p x d, this would have been an intelligible measure of 
the loss of consumers’ rent; being, in fact, the expression which 
Dupuit — with as much accuracy perhaps as the subject admits 
of — has put for what is now called consumers’ rent. 1 

From this formula Hagen concludes that export trade may or 
may not be disadvantageous (p. 14). By parity of reasoning he 
finds that importation must always be advantageous (p. 10). A 
small bounty may be attended with a slight gain. It may be 
questioned whether, in view of the unsoundness of the premises, 
any value attaches to these deductions. 

In conclusion. Hagen joins issue with Cournot on two points 
corresponding to the second and third term of Hagen’s exporta- 
tion-formula (above). On the question whether the productive 
factors which are displaced by exportation or importation should 
be taken into account, Hagen seems to have the better of Cournot. 2 
In the matter of consumers' rent it is not easy to say which 
is most in the wrong, Cournot who ignores, or Hagen who falsifies 
the theory. Indeed, a similar difficulty affects the comparison 
between the two authors' whole treatment of International 
Trade. 


(3) Mangoldl * — This author leads up to the subject of Inter- 
national Trade by some sections on Exchange (§§ 62 — 74, 1 st 
edition), in which he represents Remand and Supply by curves 
very similar to those which are now in vogue. In virtue of these 
constructions Mangoldt, writing without reference to his prede- 
cessors, Cournot, Dupuit, and Gossen, may claim to be one 


1 See article on Dupuit in Palgravc'a Dictionary. 

« Cournot has replied in hia Principe a of 1863. Art. 185. Hagen speaks of 
reviewing Cournot s work as a whole. Does such a review exist ? 

' Z n ? r l*i V **V ei '*“ ha J***r€. 1st edition, 1863. 2nd edition (posthu- 
mous, edited by I*. Klemwachter), 1871. 
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of the independent discoverers of the mathematical theory of 
Demand and Supply. 

In his Appendix (Anmcrknng) On the Equation of Inter- 
national Trade Man gold t begins by following Mill's arrangement , 1 
dividing the subject according as the demand for a com- 
modity is, or is not, inversely proportional to its price. Under 
the first head Mangold t considers first the case of two 
variables, and deduces conclusions substantially identical 
with those of Mill, in usefully varied language. Man- 
goldt then goes on to the case of three or more variables. 

He discerns the general proposition that — cost of pro- 
duction being supposed constant irrespective of quantity, e- 
and abstraction being made of cost of transport — if 
trade is opened between two countries, the commodities 
previously produced in both countries will now fall into 
two groups, each produced altogether in one country; d_ 
the rate of exchange between the members of each group 
inter se corresponding to the cost of production of each 
commodity (in the country in which it continues to bo c ~ 
produced), and the relation between the two groups 
being determined by the rate of exchange between the 
produce of a unit of productive force in one country and b- 
that of a similarly defined unit in the other country. 

This simple truth Mangoldt complicates by positing a -b 
commodity as it were intermediate between the two 
groups, which may serve as a measure whereby to 
ascertain from which of the countries any particular 
commodity will be exported. ~ a ' 

The following construction of our own seems to give <>_ 
the substance of Mangoldt’s expositions ; it being under- 
stood that the substance, as the metaphysicians say, is 
not a copy of its manifestations. Let us figure the "° 
relation between the costs of production of the set of Fig. o. 
commodities in Country No. I. by a series of points a, 
b, c, etc., on a right line, any one of which a is obtained by 
measuring from a fixed origin o, a distance equal to the 
logarithm of the number of units of productive force which go 
to the production of a unit of that commodity in Country No. I. 
Let the natural values of the commodities in Country No. II. be 
similarly designated by the points a', b', c', etc., measured from 
o ; o' being taken so that o o' is the logarithm of the number 
of units of productive force in Country No. II. of which 

1 Political Economy , Book III. ch. xviii. 



54 


INTERNATIONAL TRADE 


the produce is equivalent in the international market to the 
produce of a unit of productive force in Country No. I. 

(log. v, or log. ^ in our notation 1 ). It appears at once from the 

figure that, when trade has been established, it is cheaper for 
Country No. I. to import a', b # , and c' than to produce them; 
and to produce d and c than to export them. 

The measure or standard which Mangoldt desiderates would 
be afforded by the commodity, if the distance between c and c' 
vanished. That commodity would be on the line between 
imports and exports ; and it would in general be partly produced 
and partly imported by one and the same country. Mangoldt 
illustrates this conception by the following example. Let the 
costs of production of the three commodities A, B, C, be in the 
first country 2, 3, 4 respectively, and in the second country 4, 
2, 3 respectively, as shown in the annexed scheme. 



A 

B 

C 

I. 

2 

3 

4 

II. 

4 

2 

3 

And let the 

amounts demanded 

by each country before the 

opening of the trade be as follows : 

A 

B 

C 

I. 

1,000 

800 

GOO 

II. 

500 

750 

GOO 


Then by hypothesis (according to the definition of the first 
class of cases 2 ) Country No. I. lays out a constant cost of 
1,000 x 2 — 2.000 units of her productive force — in procuring 
commodity A for her own consumption, 800 on B; and so on. 
Employing this datum, by a tentative process, Mangoldt reaches 
the conclusion that A will be produced in No. I. only, B will be 
produced in No. II. only, C will be produced both in No. I. and 
No. II. Of A there will be produced in No. I. for her own con- 
sumption 1,000, for export 1333J. Of B there will be produced 
in No. II. 750 for her own consumption, 900 for export. Of C 
there will be produced in No. I. 533> for her own consumption, 
and there will be imported 66§ ; and in No. II. there will be pro- 
duced 600 for her own consumption, and there will be exported 
66§. The new values are : 

A : B : C : : 2 : 2| : 4 

1 The v of our formula above, p. 45. 

* Above, p. 53. 
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Here C occupies an intermediate position between exports and 
imports, as may be verified by remarking that, after the trade has 
been set up, neither country can gain by either exporting or im- 
porting C. For it costs 4 units of productive force in No. I. and 3 
in No. II. ; and the produce of 4 units of No. I. is equivalent on 
the international market to the produce of 3 units of No. II., as 
appears from the fact that after the trade has been opened, A and 
B, each the product of two units in t lie country in which it 
continues to be produced, arc valued at 2 and 2jj respectively, 
or in other words exchange at the rate of SA for CB. 

This theory brings into view an incident which is apt to be 
masked as long as we confine ourselves to the ease of two com- 
modities, the classical “ cloth ” and “ linen ' — namely, that it is 
not in general possible to determine a priori , from a mere observa- 
tion of the costs of production in the respective countries before 
the opening of the trade, which commodities will be imported 
and which produced at home. “ Comparative cost ” cannot be 
ascertained by simply comparing the costs of different articles in 
the two countries. Thus if o' in the figure be pushed up a little, 
the distances o' a', o' b', etc., being preserved constant, C will 
become an export (from Country No. 1.) instead of an import. 
But the position of o' depends not only on the cost of production 
in each country, but also on the law of demand in each country 
for the different commodities. 

This incident is illustrated by one of Mangoldt s examples, 
in which the costs of production of five commodities in the two 
countries before the trade may be thus represented (p. 218): 

ABODE 
I. 4 7 6 8 5 

II. 5 9 3 7 4 

Upon a certain hypothesis as to the amount of each com- 
modity demanded by each country (it being recollected that 
the real cost laid out on each article by each country is supposed 
to be constant), it is found that A and B are produced only by 
No. I., C and E only by No. II., while D — “ the measure of the 
relative productivity of the two countries ” — is produced in both. 
But if the quantities demanded were different, D would be 
produced only in No. I. (pp. 220-222). From the examples in 
the textbooks it might have been supposed that D would neces- 
sarily have been exported from the second country, and E from 
the first; 6ince thus the second country could get its E cheaper 
— namely, at a rate less than 4 D for one of E; and the first 
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country could get its I) cheaper- — namely, at a rate less than # E 
for one of 3). But the truth is that in general no conclusion of 
the kind can he drawn pending the determination of the relation 
on the international market between the productive powers of 
the two countries, the ratio which we have designated as v. It 
is as the material embodiment of this relation between quantities 
of labour and sacrifice that Mangoldt's conception of a standard 
commodity is significant. 

But an actual commodity subserving this purpose is not 
always to he found, as appears from the example which we have 
just cited, and as Mangoldt himself has pointed out. It may 
he observed that an actual standard would he forthcoming on 
one hypothesis — namely, that the volume of trade is split up into 
an indefinitely large number of items with every variety of cost 
of production; hut in this ease the standard commodity, 
though existent in fact, would probably be insignificant m 
magnitude. 

The results of the abstract problem with which the investi- 
gation started are summed up at p. 223 in a set of italicised 
propositions, which may he read with assent and instruction. 
The first alone excites some scruple : 

“ There come first into international trade those commodities 
of which the costs of production compared with the costs of 
production of other commodities in the same land differ most 
widely from each other, then those for which the difference is 
next greatest.” 

At first sight there seems to he contained here a statement 
as to the path or process by which the position of equilibrium is 
reached; whereas the equations of exchange enable us at best 
to determine the final position, not the steps by which it is 
reached. What Jcvons called the *’ Mechanics of industry ” is 
statical, not dynamical. 1 It appears, however, from the context 
that the author is aware of this characteristic. 2 The assertion 
which he makes in the proposition cited relates only to the first 
step — not to the intermediate path — towards equilibrium ; and 
the affirmation that the first step taken will be the most advan- 
tageous one to both parties is tenable. 

The simplest case having been discussed, Mangoldt proceeds 
to restore certain attributes which he began by abstracting. 


1 1 h 0 vc , ““ l ««****ion to defend this view against Professor Walras in tho 
Iifvvc d Economic Politique for .January 1891. (See below, a. p. 311.] 

* " Die Art und Wcise wio sicli der process dcr Vcrtaiischung dor Production 
voll/.eilit ist an si< h gleiebgOltig * (p. 213). [das] ” das Endcrgebniss immer das 
nnmhche bleibcn w irt\ ** (p. 21G, ln«t par.). 



THE TURK THEORY OF INTERNATIONA!. VALVES 


» / 


First lot us no longer suppose the quantity demanded to he in 
inverse proportion to the labour-cost, but to vary with the rate 
of exchange between exports ami imports, according to some more 
complicated law. The law which Mangoldt specially alVccts is 
such that when the rate of exchange or *’ price," 1\ is changed 
to Pm, m being any factor, the quantity demanded, X, becomes 

r X m ^ ’ "here r is an improper fraction, in cases instanced by 

the author, and 9. 1 Employing this conception, Mangoldt 
enunciates that condition of equilibrium which would now bo 
described as the intersection of two curves. 

He then goes on to consider the phenomenon which would 
now be described as the multiple intersection of demand and 
supply curves (pp. 228, 229, and c/>. § C8). His views on this 
curious subject are very interesting. He thinks that in general 
of several possible positions of equilibrium that one tends to 
be realised which is most favourable to the more active of the 
two nations. But there are stated some probabilities on the other 
side, which seem not very easy to apprehend (p. 229). It may 
be observed that Mangoldt, like Mill, 2 supposes neutral equilibrium 
— the coincidence of the two curves as we may say — to be 
possible. 

So far the cost of production lias been assumed to be con- 
stant, whatever the amount produced. Mangoldt next supposes 
(p. 232) the relation between cost and quantity which is now 
called the law of diminishing returns to prevail, and illustrates 
the general theory by a particular example, which is rendered 
more workable by resorting to the simple law of demand at first 
assumed — namely, that the quantity demanded is in inverse ratio 
to the cost. 

Finally, the cost of transport is taken into consideration 
(p. 233). Mangoldt propounds the remarkable theory that upon 
a certain hypothesis the carrying trade between two countries 
tends to fall to that one which has the smaller absolute produc- 
tivity (p. 230). The distinction between the “ active ” and “ pas- 
sive ” nation which we have already met with in connection with 


corresponding quantity demanded, = f (x); we have f (m x) = -* f (x). 


m 


1 As I understand, if (as in Cournot's demand curve) x bo tho prico and y tlio 

r 
m 

In tho particular case where tho law applies only to small changes of x, put 
= (1 + a), a small. Whence y + a ^ 

1 dy 

y dx = r ‘ y = C °-' 


y - a r y. 


Abovo, p. 23. 
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plural equilibrium here recurs (p. 240). Mangoldt illustrates his 
theories 7 71 ore sno by laborious examples. He sums up the section 
on cost of transport in a series of propositions, among which the 
following — very freely paraphrased — seem the most remarkable. 

(1) The carrying trade between two nations tends to fall into 
the hands of one, a tendency counteracted by what, with 
reference to abstract theory, may be described as accidental 
circumstances. 

( 2 ) The carrying trade tends to fall into the hands of that 
nation t lie volume and weight of whose exports are greatest. 

(:i) An improvement in productivity tends to deprive a country 
of a share in the carrying trade. 

(4) Improvements in means of production redound in general, 
and in the abstract, to the good of the importing people only. 

These propositions appear to be, not indeed incorrect — as 
defined and qualified in the context — yet unimportant. Con- 
sidering, however, the solidity of the rest of Mangoldt’ s work, it 
may well be that one specially interested in the problem of the 
apportionment of the carrying trade would discern more in this 
last section than the present writer, after taking a reasonable 
amount of trouble, has been able to find. 

(4) An spitz and Lief ten . — In that portion of the Thcoric des 
I’reiscs which treats of international trade, the subject is en- 
riched with important propositions and embellished with splendid 
illustrations. Perhaps the most valuable result due to the authors 
is the general geometrical proof that a nation may benefit itself in 
certain cases by an import or export tax. The construction by 
the aid of which they have discerned this theorem more clearly 
than their predecessors 1 is much the same as that which has been 
employed in the* earlier pages of our mathematical part : down to 
the introduction of complicated curves corresponding to organic 
changes in trade. 2 But there is one important difference between 
even our simpler constructions and theirs : that theirs are re- 
stricted to a small part, ours are applicable to the whole volume of 
trade. Their abscissa represents a real article, one out of the many 
items in international trade; their ordinate represents money, 
the marginal utility of which is properly considered as not vary- 
ing with the amount consumed of a single article. Each of 
our co-ordinates on the contrary represents not so much actual 
commodities or money, as an ideal article typical of the total 
volume of trade; used to suggest conclusions which may be 
verified by the algebraic analysis proper to the real case of 

* Theorie dee Preiec*, fig. 74. * Ante, pp. 17, 41. 
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numerous exports or imports. 1 Accordingly their supply- or 
offer- curve is never inelastic in our sense of the term; 2 it con- 
tinually ascends like the curve O E in the annexed figure; since, 
if money have a constant utility -value, for a higher price more 
(or not less) of a product (subject to the law of decreasing returns) 
will continually be offered. For a converse reason our curve 
may curl round like the dotted line in the figure. In short, 
the varieties of curve marked as (3) and (4) in the fourth figure 
above, 3 do not occur in their scheme. Accordingly they 
are not conducted to a certain proposition which we have 
typified by the statement that, if Europe had an urgent 
demand for the produce of the United States, it might be for the 
interest of the United States to put an import tax on the produce 



of Europe. Now as long as we consider the supply curve for 
European articles as of the form O E, an import tax thereon 
cannot come to much, as the authors observe ( Theorie des Preises, 
p. 417). The curling round of the curve is required to express 
the urgency of the European demand for American produce. 
While we consider the supply curves of particular articles of 
the form O E, we do not get beyond the effect which we have 
likened to the buffer of a railway carriage being pushed back ; 4 to 
contemplate the movement imparted to the whole train, we 
require a construction such as that which has been employed 
by us. 

Another difference between our and their constructions is that 
they seem to confine themselves to the simpler species of curve 


• Ante, p. 35. 
4 Ante, p. 14. 



1 Above, pp. 31, 44. 
• Above, p. 37. 
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which we have called primary (above, p. 39). With reference to 
the law of supply and demand thus conceived, they rightly 
argue that a bounty can never be beneficial to the community 
as a whole (Theorie, p. 425). They miss Professor Marshall’s 
conclusion that a bounty attended with what we have called 
organic changes, bringing the law of increasing returns into play, 
may be beneficial. 1 

I trust that the critical portions of my study on international 
value will corroborate the other parts : that the theories enounced 
in those parts will be at once confirmed by their general agree- 
ment, and not discredited by their occasional discrepancy with 
the principal authorities on the subject. I regret that the 
negative portion of this result could not bo attained without 
the use of controversy. 

* Above, p. 17. See Index, s.v. Secondary. 
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(S) 

THE PURE THEORY OF TAXATION 

[This article, published in the Economic Journal, 1897, 
discusses the incidence of taxes, and the criterion of a good tax 
system, the rule according to which the burden of taxation ought 
to be distributed among the tax-payers. For the first purpose 
there is introduced a new classification formed by four dicho- 
tomic cross divisions. The leading case defined by the first, or 
positive, attribute of cacli division is, contrary to classical tradi- 
tion, international trade, including dealings among non-com- 
peting groups within the same country. The incidence of taxa- 
tion in this case having been already considered generally 
(Sect. IV.), there are here discussed only special cases. One such 
occurs when there is perfect inelasticity on one side of the market, 
or even on both. Other peculiar cases arise when commodities 
are correlated in respect of Consumption or Production. The genus 
correlation includes two species, "rivals" or mutual substitutes, 
when an increase in the possession of one renders the possession 
of the other less desirable, or an increase in the production of one 
renders the production of the other more difficult; and "comple- 
mentary " articles with converse properties. It is shown that (even 
in a regime of competition) when demand and production are 
complementary, a tax on one may cause the price of either 
article to fall; with advantage to the consumers as a whole. 
It might have been added that if the commodities are rivals 
both in production and consumption, a tax on one may cause 
the price of both to fall. This curiosum docs not depend on a 
change in the marginal value of money. The ordinary as- 
sumption that the total utility of consumption and cost of 
production is measured by money of stable value is throughout 
retained. Corresponding to the last-named paradox is the 
incident that when both supply and demand are rival, the 
producers may benefit by the imposition of a tax. Both prices 
may be raised; that of the taxed article to an extent in 
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excess of the tax. A somewhat different paradox — a tax on 
both commodities (correlated as partial substitutes for each 
other) benefiting the producers of one of them — is instanced in 
the text. The instance is furnished by house rent; a topic 
which is treated at length as illustrating the effects of taxation 
where mobility of capital and labour acts. The effects of an 
impost like the Inhabited House Duty vary greatly with the 
length of the period under consideration. 

Monopoly is treated on much the same lines as, but in less 
technical terms than, in the article of the same date (1797) in 
the Giornale (above, E.). 

The enriosa of the subjects are treated more fully there and 
in subsequent Papers (see Index, sub voce “ Paradox ”). Attention 
is called to a peculiar species of semi-monopoly. As mentioned 
above (D), it is one of the concrete cases in which differential 
prices may prove advantageous to both consumers and producers. 

In the latter part of the article there is advocated as the 
criterion of good taxation, minimum aggregate sacrifice, distin- 
guished from equal sacrifice in the obvious sense of the term, 
or proportional sacrifice, as the peculiar conception of Pro- 
fessor Scligman and Cohen -Stuart may be called. 

The principle of minimum sacrifice is now very generally 
accepted, praised by Cannan, and used by Marshall (sec Economic 
Journal, 1921, p. 350, and 1917, p. 107). Professor T. N. Carver, 
who was the first to propound this doctrine, has exhibited its 
application with convincing clearness in his last work, National 
Economy.') 


The science of taxation comprises two subjects to which the 
character of pure theory may be ascribed : the laws of incidence, 
and the principle of equal sacrifice. 

The first subject presents a varietyof distinct cases demarcated 
by several cross divisions. Of these divisions the following four 
appear to me the most important for the purposes of theory : — 

Either (A) all the transactions 1 under consideration are 
exposed to competition ; or (a) among the parties with whom 
we are concerned there is at least one monopolist. 2 

* I suppose in each case parties to an exchange, the play of demand and supply* 
Taxation in a regime of socialism or of slavery is not considered. 

* I understand by a monopolist an individual, or a combination, having the solo 
control of on article of exchange, and dealing with it solely in the interest of tho 
monopolist. I agree with Professor Walras in thinking that much confusion has 
been caused by extending tho term to cases in which a commodity absolutely 
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Either (B) all the products with which wo are concerned 
obey the law of increasing cost; or (b) some do not.* 

Either (C) the mobility of capital and labour - is not taken 
account of, or (c) exists and is taken account of. 

Either (D) the taxation considered varies with the quantities 
of articles exchanged (including money, as in the case of a 
specific or an ad valorem tax, or one in kind), and so may bo 
described as a tax on margin ; or (d) it does not so vary (as in 
the case of a tax on profits, or a poll-tax), and so may be 
described as a tax on surplus . 3 

I proceed to consider the more important of the cases formed 
by the combination of these attributes, giving priority to the first 
member of each division, the one designated by a capital letter. 
According to the order adopted, the case first to be considered 
is that which is defined by taking the first member of each 
division and which may accordingly be designated asABCD; 
indicating that (A) the parties considered consist of two or more 
groups, the members of each group supplying the same article 4 
in competition with each other; (B) each additional increment 
of every product is obtained by a more than proportional increase 
of outlay; (C) the groups are “ non -competing ” in Cairnes’ 

limited, such ns land of a certain sort is in the hands of a plurality of uncombinod 
possessors ( EUmcnts d Economic Politique, 2nd edition. Art. 403. Cp. Diction • 
natre d' Economic Politique, Art. " Monopolo ”). As to the definition of maximum 
advantago in the caso of a combination, see the present writer’s article on “ The 
Pure Theory of Monopoly ” in the Oiomale dcgli Economist i for 1397. 

1 I dofino tho laws of increasing and decreasing cost thus. If (,r) be the 
oxponso or moro generally tho equivalent in money of tho " rool cost "—of 
producing tho quantity a: of a cortain commodity, the law of increasing cost holds, 

Whon dx* “ P°* iiive i 1,10 Iavv of decreasing cost, when is negative (cp. Cournot, 
Principea Mathdmatiques, Art. 29). Generally if * (x, y, * . . .) is the cost of pro- 
ducing tho quantities, X, y, x . . . of several commodities, tho law of decreasing 
rotums does or docs not hold, according as tho second term of variation of <p 
docs or does not fulfil tho conditions of a maximum. " Decreasing and increas- 
ing roturns ” will bo lioro used as synonyms of increasing and decreasing cost. 
For fuller explanations and variant definitions, seo C. 

* As mobility may exist with respect to some — but not all — of tho agents of 
production (cp. article on ” International Values ” in tho Economic Journal, 
Vol. IV. p. 35), tho moro exact distinction might bo between (C) a greater and 
(o) a loss degree of mobility. 

* For cortuin theoretic purposes it might bo bettor to distinguish tho cases in 
which tho tax (D) strikos tho variables by tho variation of which tho parties undor 
consideration scok each his maximum advantago; or (d) strikes tho quantity which 
it is sought to maximiso. Tho distinction between margin und surplus hovers 
between this ono and tho one in tho text. (Seo “ Margin,” Palnravc's Dictionary. 

Cp. below, p. 76.) 

4 Or articles in tho caso of joint or more generally correlated production 
(below, p. 72). 

vol. n. y 
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sense, “industrial competition ” is not supposed to exist; (D) 
the tax is o£ the same genus as an export or import tax. 

A B C D. The case thus defined is nearly coincident with 
the case which I have discussed in a former article ; that of an 
export or import tax on an article of international trade ; 
understanding international trade in the generalised sense of 
“ exchange without mobility.” 1 Following Mill, we may begin 
with the simplest variety where there are only two nations. 
The case as conceived by us comprises not only international 
trade (in the proper sense), say between two islands isolated from 
the rest of the commercial world, but also a simple abstract 
market, such as the corn market, of which Professor Marshall 
has described the “ temporary equilibrium 2 or his ideal nut 
and apple-market; 3 also the dealings by which the shares of the 
parties in distribution arc determined, the labour market, the 
loan market, the land market, each considered at first abstractedly 
by itself, and not yet in its true interdependence with the others . 4 

A tax of the kind now under consideration, affecting such a 
market, will in general prejudice both parties more or less. If, 
in the metaphor of a distinguished economist, we represent the 
undisturbed relation of the parties by the equilibrium of two 
balls resting against each other in a bowl, it may seem, at first 
sight, that a wedge inserted between the two balls will raise 
one of them to the full extent of the thickness of the wedge. 
But on reflection it is evident that this only occurs in the 
limiting case when the mass of one ball may be neglected in 
comparison with that of the other. In the absence of data 
respecting the relative masses of the balls all we can say is that 
the distance between them will be equal to the thickness of the 
interposed lamina. Corresponding to the masses of the two 
balls are the elasticities of demand and supply for the two parties. 
The general principle is that the tax inflicts more loss on either 
party, the less the elasticity of that party's demand or supply ; 
other things, including the other party’s elasticity, being the 
same . 5 

1 Above. R, p. 5. 

* Principles, Book V. ch. »»-. § 1. 

* Ibid., § 1, note on Harter (latter part). 

4 Ono of the beat, and I believe the first statements of tho simultaneity, in tho 
mathematical sense, of the several equations pertaining to value and distribution is 
given by Professor Walras in his Elements il’ Economic Politique Pure. 

* When, as in my Articles on International Value, we mako abstraction of 
money, and consider price in tho generalised sense of M. Wulras, t. c. rato-of- 
cxchangc, then it is unnecessary to distinguish tho elasticity of supply from that 
of domand. The less the extension of the demand attending a fall of price, tho 
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This proposition has been demonstrated at length in former 
articles . 1 It must suffice here to add some remarks suggested by 
an examination of certain extreme eases. 

An instance of infinite elasticity of supply is afforded by the 
labour market upon the Ricardian hypothesis that, in Mill's 
words, “ there is everywhere a minimum rate of wages, that they 
can never be lower beyond the length of time required for a 
diminished rate of increase [of population] to make itself felt, and 
can never long continue higher.*’ 2 Upon this assumption, it is 

hypothetically true that a tax on wages would not perma- 
nently rest on the working classes ; 3 a conclusion which is justly 
regarded as the opprobrium of pure theory, if it is applied to 
justify a tax on wages or on the necessities of the wage-earner. 
We have, however, Mil s authority for saying that “ the assump- 
tion contains sufficient truth to render it admissible for the 
purposes of abstract science.' ’ 4 

It should be observed that this perfect elasticity of the supply 
of labour is predicated only of long periods ; for short periods to 
evoke more work there would presumably be required a higher 
rate of wages. A similar difference in respect of elasticity between 
long and short periods is to be noticed in other markets. Thus, 
according to Professor Seligman, “ an equal tax on all capital must 
fall on the lender, that is the capitalist. There would be no way 
for him to shift the burden.” 5 But lie admits that further 
accumulations might be discouraged. Pro tanto then the rate of 
interest in a long period would be increased . 0 Thus, too, we may 

less is tho oxtonsion of supply attending a rise of prico. After the point at which 
demand becomes perfectly inelastic tho elasticity may bo said to become negative. 
This is tho caso alluded to in tho criticism of Messrs. Auspitz and Liobcn 
(above, R, p. GO) as not adapted to a curve which represents tho variations of 
supply with money-price. 

* Tho genoral principle is woll stated by Professor Carver in his article on 
“ Shifting of Taxation ” in tho Yale Review for November 1890. 

* Political Economy, Bk. II. ch. xi. § 2. 

* Sco Mill’s application of tho principlo. Political Economy, Book V. ch. iii. 

§ 4, par. 4. 

4 Cp. Adam Smith on taxes upon tho wages of labour and tho necessaries of 
life ( Wealth of Nations, Book V. ch. ii. ). McCulloch’s remarks on these passages 
(McCulloch's edition of Adam Smith, Vol. IV. note xxiv.) seem just; his own 
views (ibid. p. G44) human. On this point Professor Seligman, as always whoro 
friction is the subject, is instructive (Shifting and Incidence, p. 174). Among 
tho numbers of other writers who might be referred to, Professor Bastable may bo 
distinguished (Public Finance, pp. 358-GO, and 430, 2nd edition). 

* Shifting and Incidence, p. 132. Cp. Wealth of Nations, Book V. ch. ii : 

" a * ax upon the interest of money could not raise the rato of interest; the 
quantity of stock or money in tho country . . . being supposed to remain the 
same." But it would not remain the same (ibid, infra). 

* Cp. Bastable, Public Finance, Book m. ch. v. § 7. 
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partly account for Mill's statement respecting the “ attempt to 
tax all purchases and sales ” that “ neither class [buyers or sellers] 
could throw the burden upon the other.” 1 This is true for 
instantaneous periods, at least of sellers, so far as they are under 
the necessity of selling what they have brought to market. But 
can it be affirmed in general of a tax like the Spanish alcavala , 
that ‘‘ if levied from the sellers ” in the long run it would burden 
sellers more than buyers ? 2 

The difference between the elasticity of supply according as 
short or long periods are considered is conspicuous in the case 
of houses. 



For times so short and in places so limited that the number of 
houses offered may be regarded as a fixed quantity , 3 a tax on house 
rent, whether imposed on the occupier or owner of the house, is 
in general borne altogether by the owner. This conclusion of the 
older economists 4 is verified by the newer methods . 6 

1 Political Economy , Book V. ch. v. 

* Tho effect attributed to a “ tax on all commodities ” by Mill in an earlier 
passage (Book V. ch. iv. § 1, par. 2) would roquiro a long period. 

* Tho case of a commodity of which tho quantity cannot be increased may 
be regarded as a limiting caso of ono which can only bo increased at an increasing 
cost; and so belongs to our class B. 

* Mill, Political Economy, Book V. ch. iii. § 0, par. 3; Ricardo, Political 
Economy, ch. xiv., first two pars. 

* In tho accompanying figuro S S' and D D' are taken ns, in Professor 
Marshall’s phrase, “ tho typical diagram for stablo equilibrium for a commodity 
that, obeys tho law of diminishing return ” ( Principles of Economics , p. 42 6, 
ed. 3 ; cp. p. 624). A is tho position of undisturbed equilibrium, O H is then the 
supply. When equilibrium is disturbed by a tax (of the kind now undor con 
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Some confusion appears to be caused by supposing the law of 
demand to alter concu rrently with the imposition of the tax . 1 

sidcrotion) on the producer, the supply is reduced to O // ; /, E is the price 
received by the producer. Ka the tax paid per unit of commodity (Marshall. 
loc. ct.). 1 he figure shows that, if the tax is levied from the consumer, the result 

>s the same. l*or d d\ the dcmand-curvo ns displaced by the tax. strikes t ho 
original supp y -curve m E. This theorem is given by 1’iofcssor Carver in his 
article on • shifting of Taxes ** in the Vote JUruu for November 1890 (compare 
Auspitz and Liebcn, Thcoric tier Prcisc. Art. 82). 

Fig. 12 represents the two limiting cases of this theorem. S S' is the perfectly 
elastic curve of constant cost. * s' the same displaced by a tax. ns in Professor 
Marshall s Fig. 33; d d' lias the same import os in the last paragraph. 

In the other limiting cose, when the supply is perfectly inelastic, let it equal O h. 
Ihen k a is the supply-curve. If it is imagined as sloping a little outward, the 
limiting form not quite reached, the effect of a tax on supply would, as before. 



X 


bo represented by moving (every point of) the curve vertically upwards through n 
distanco corresponding to the extent of the tax. The intersection of t his displaced 
Bupply-curvo— not shown in the figure— would cut the dcmand-curvo in the neigh- 
bourhood of a, and accordingly the prico paid by the consumer is nearly— in 
the limit quite — tho same as before; the whole tax falls on the other party. 

But it is simpler to use tho theorem that it comes to tho same whether the tax 
is on supply or on consumption. In tho latter case, if d d' is as before tho dcmand- 
curvo displaced by tho tax, «a tho price paid by tho consumer is unaltered, tho 
whole tax falls on tho other party. 

Comparo Flecming Jenkin : “ If a holder sells unreservedly . . . tho whole tax 
falls on tho seller; the supply curve becomes a vertical straight lino ” (“ Incidence 
of Taxes," p. 114 of Papers Literary and Scientific). 

Or is it easier to say that, if with Cournot ( Principes Mathlmatiqucs, Art. fil) 
wo represent tho equality of demand and supply before tho tax by tho equation 
F(p) == n (p) and after the tax (of u por uni imposed on tho supply) by tho 
equation F{p') = fi(p' + u); then if n is degraded to a constant the equation 
for p' tho disturbed price is tho samo as the equation for p the original prico. 

1 Tbu 8 the Report of tho London County Council Committee (Lord Farrer, 
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Is it not competent to the “ mechanics of industry ” to treat 
superposed disturbances independently and one at a time ? If a 
person wears high heels, may we not estimate the elevation due 
to that cause without putting him on a hill ? If indeed there is 
some connection between the artificial elongation and the position 
of the wearer, it may be proper to note this. Xenophon tells us 
that the great king alone among the ancient Persians wore his 
tiara erect. If then the king — as according to Dryden, the 
conqueror — of the Persians sate “ aloft in awful state, ’ the apex 
of the royal tiara would have been elevated both in itself and on 
account of the wearer’s position. Yet Xenophon’s statement is 
intelligible by itself. So rates on houses when expended in im- 
proving the neighbourhood tend to increase the demand for 
houses . 1 Yet in measuring the burden of the tax to the owner 
it is allowable in pure theory to abstract its influence on 
demand. 

Another reflex influence of a house-rate on the demand for 
houses already built — reflected from the quarters where new 
building is possible — as it presupposes the mobility of capital, 
must bo deferred to a later section. At present wc arc supposing 
the offer of built houses to be constant — the fourth of the cases 
so lucidly distinguished and discussed by Mr. Pierson in the 
second edition of his Leerhoek .* 

When it is affirmed that under these circumstances the burden 
of the tax falls altogether on the owner it is understood that the 
demand of the occupant is of an ordinary kind — not of that ex- 
treme or limiting variety which is perfectly inelastic. The contrary 
assumption is made by some writers; Mr. Blunden, for instance, 
who puts houses in the category of those “ absolute necessaries 


chairman) concludes that in prosperous communities housc-rato falls on tenants; 
in declining ones on landlords. Similarly tho Dictionnairc d'lScon. Pol., art. 
" Incidence do l’lmpot." So Lord Farrer in his evidence before tho Town Hold- 
ings Commission (Q. 1.244) : " Tho best authorities seem to think that it depends 
very much on tho stato of tho market.” If it is asserted that tho incidonco of a 
tax depends on whether tho domand is rising in tho senso of tho demand-curvo 
being raised as a whole, I altogether dissent; if it is meant that tho incidence 
depends on whether the demand becomes more urgent in tho sense of tho demand- 
curvo becoming steeper, I givo only a qualified assent (sco p. 71). It is 
too truo that tho 11 best authorities ” express themselves carelessly. Pantaleoni 
forms a brilliant exception when ho explains that a rise of rents does 
not moan shifting of tax (from tho owner to tho occupier) if tho rents would 
have risen independently of tho tax ( Ttoria della Traslazione dei Tributi, p. 220 
et «eq.). 

1 Mr. Fletcher Moulton, in his evidence before the Town Holdings Commission, 
has dwelt forcibly on this incident. 

* Noticed in the Review III. 78. 
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of life of which the prices may rise considerably without 
appreciably affecting the demand.** 1 

No doubt it is so in particular instances, for instance, in the 
case of the dwelling-houses of the labouring classes in certain 
localities . 2 But can it be affirmed generally that the demand 
for dwelling-houses is perfectly inelastic? “If the tax, indeed, 
was very high,** says Adam Smith, “ the greater part of people 
would endeavour to evade it as much as they could by con- 
tenting themselves with smaller houses.*’ And even if the tax 
be not high, is not a consequence similar in kind, if less in degree, 
to be apprehended by the owner who offers it for hire ? 

In fine, even granted the premiss that the demand for houses 
is inelastic, the conclusion that tl»? tax falls wholly or chiefly on 
the occupier does not follow. The supply of houses (already 
built) being, as here supposed, also inelastic, the price or rent 
becomes indeterminate . 3 

The extreme cases which have been instanced form rather 
limits than exceptions to the rule that both sides of the market 
suffer by a tax. An exception is presented by a species of export- 
tax analysed in a preceding article ; 4 the abstraction of a certain 
portion of the exports in kind, to be disposed of in a manner not 
affecting the market under consideration . 5 An instance would be 
the virtual export-tax which is imposed by the capture of 

1 Local Taxation and Finance, p. 49. Compare the author s recapitulations of 
his views in (he Journal oj the Statistical Society for December 1890. 

Similarly Professor Scligman : " Tho landowner is not compelled to part with 
his land, but tho tenant is compelled to occupy somo apartments ” ( Shifting and 
Incidence, p. 111). Elsewhere, indeed (ibid. p. 120), he admits that tho tax might 
bo “ so high as to cause tho tenant to content himself with meaner apartments, 
or rooms in a less dcsirablo locality.” 

I regard it as tho goncral case, that tho tax on tho occupier tends to diminish 
his demand for house accommodation. Thus Mr. Bourne, steward of tho London 
estates of tho Duko of Bedford, affirmed, '* with tho greatest confidence,” " from 
tho knowledgo that I havo of everyday work for many years in London," " that 
tho person taking tho houso is bo free in his choice, that ho can afford to throw 
up tho houses when ho takes into consideration what the rates and taxes are ” 
(Town Holdings Committee, 1887. Q. 11,288-9). 

* Cp. Cliffo Leslie, Taxation of the Working Classes. 

8 Tho intersection of two coincident perpendiculars ! 

What tho actual effect of a tax under such conditions will bo would seem to 
depend on circumstances which from tho point of view of pure theory may bo 
called accidonts ; among which no doubt tho circumstance whether the demand i9 
rising or falling (above, p. 70) may in practice bo important. 

4 Above, p. 38. 

4 The condition is stated with much precision by Cournot with respect to the 
taxation of monopolies : “ II peut se faire quo lo produit de I’impftt en nature soit 
appliqu6 A une consommation qui n’aurait pas eu lieu sans l’impdt, et qui n'infiuo 
en rien aur la demand© que les autres consomraatcurs font au producteurs ” 
(Principes Mathimatiques, Art. 42). 
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smuggled goods ; the intercepted goods being destroyed, or so 
disposed of as to produce the same effect on the demand 
and supply in the two countries as if they were destroyed. 
It is not contended that the exception is of any practical 
importance . 1 

Another class of exceptions comprises what Mill has called 
“ peculiar ” or “ anomalous ” cases of value . 2 Such is the case 
of “ joint production,” as defined by Mill, when “ the same outlay 
would have to be incurred for either of the two [commodities] if 
the other were not wanted or used at all.” Akin to this case is 
that in which the increase of the production of either commodity, 
though it does not necessitate, yet facilitates, the increased pro- 
duction of the other . 3 I propose to call products connected by 
this relation, which I have elsewhere defined more precisely , 4 
complementary. 

If we suppose the degrees of complementariness to be gradu- 
ally diminished, we shall passthrough the zero point of absolute 
independence to a relation which may be distinguished as rival 
production ; when the increased production of one commodity 
renders the increase of the other more difficult. For instance, 
where a limited amount of time, strength, or other resources 
may bo spent in cither of two sorts of otherwise unconnected 
production. 

The following propositions respecting the taxation of products 
correlated in either of the two ways just defined may easily be 
proved ; it being supposed that the demand for one commodity is 
independent of the demand for the other. A tax upon one of two 
rival products will raise the price of both. A tax on one of two 
complementary products will raise the price of the taxed one, and 
lower the price of the untaxed one. In the latter case, it is con- 
ceivable that the consumers as a whole might be advantaged by 
the tax, if we may set the gain of one class against the loss of 
another. 

The gain and loss to be balanced would appertain to the 
same persons in the corresponding case of correlated demand. 
The demand for two products may be called complementary 
when a rise in the price of one is attended by a fall in the price 

* As this kind of tax is in practice rare, I have to acknowledge that I have, 
in a preceding article (Economic Journal, Vol. IV.) exaggerated tho asymmetry 
between export and import taxes; and to retract my criticism of Professor 
Unstable on that point {ibid. p. 024). Cp. above, R. pp. 3, 12. 38. 

2 Political Economy Book III. ch. xvi. passim, and lost par. 

2 Cp. Marshall, Principles, Book V. ch. vi. 

4 Oiornale degli Economisti, 1897. E, Vol. I. 



THE PURE THEORY OF TAXATION 


73 


of the other, rirnl when a rise in the price of one is attended 
with a rise in the price of the other . 1 

The following propositions respecting the taxation of com- 
modities for which the demand is correlated may be proved. A 
tax on one of two rival commodities will raise the price of both. 
A tax on one of two complementary commodities will raise the 
price of the taxed one, and lower the price of the one which 
is not taxed. It is conceivable that the latter effect should so 
exceed the former that, on balance, a gain results to the 
consumers. 

The possibility of a positive gain resulting to one side of the 
market — one of the two “ nations ” — from the imposition of a tax 2 
is more evident in the case of commodities which arc comple- 
mentary, both as regards production and consumption.* In this 
compound case it may be shown — but not, I think, very easily, 
perhaps not without the use of mathematics — that a tax on one 
commodity may lower the price of either, but not of both . 3 

1 Ceteris paribus, and in particular tho marginal utility of money being sup- 
posed constant. I have used a more cssentiul attributo for tho definition of rival 
and complementary demand in my paper on “ Monopoly " already referred to. 

2 Exclusivo of tho guin accruing from tho tax to tho importing country, a 
gain which must in gcnoral bo included in order that an import-tax may result 
in a net gain to tho importing country ; as maintained by Messrs. Auspitz and 
Lioben ( Theorie der Preise, Art. 81), and by tho present writer (Economic 
Journal, Vol. IV.). 

* For a fuller statement seo tho added noto at tho end of this Paper; 

3 x and y being tho quantities purchased, consider the collective total utility 
(the Qcsammtnutzlichkcit of Messrs. Auspitz and Lieben), and also tho collective 
total cost (tho Ocsammtkoste of tho samo authors), each as a function of x and y. 
Boforo tho tax, tho prico of tho first commodity r™ its marginal utility (i. c. tho 
differential of tho totul utility with respect to x) = its marginal cost («. e. tho 
differential of tho total cost with respect to x). Tho price of tho second quantity 
is similarly dotormined. After tho tax — which may bo at first supposed small and 
specific, say u por unit of x, and levied from tho producer — if x' and y' bo tho 
now quantities then (1) marginal utility of x' = the marginal cost thereof + u\ 
(2) tho marginal utility of y‘ = its marginal cost. Substituting x + Ax, y + Ay 
for z' and y' , expanding and neglecting higher powers, wo obtain two siinul 
tancous linear equations for a x and a y. Solving these, wo can find tho incro 
monts of tho prices and tho decrement of Consumers' Rent, in terms of threo 
kinds of data : (1) the extent of tho tax, (2) tho rate of decrease of utility and tho 
rate of incrcaso of cost, and (3) tho measures of the correlation between tho two 
commodities in domand, and also in supply (tho second differential with regard 
to x and y of tho utility-function, and also that of tho cost function). These 
magnitudes must comply with certain conditions; but those conditions are not 
inconsistent with tho statements in tho text. But, if only one of these cor- 
relations oxists, though tho prico of tho taxed commodity cannot fall, yet tho 
Consumers’ Rent may rise. 

By parity of reasoning it may bo shown that though in tho caso of a single 
commodity, “ if tho commodity obey tho law of diminishing return . . . tho 
result [of a tax) will bo to raise tho supply prico by something less than tho full 
amount of tho tax ” (Marshall, Principles, Book V. ch. xii. § 4), yet in tho caso of 
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Our estimate of the importance of these exceptions to the 
rule that neither party gains by a restriction of trade depends 
partly on the question whether the 4 4 peculiar cases " are frequent. 
According to Jcvons the cases of joint production, “ far from 
being ‘ some peculiar cases,’ form the general rule, to which it is 
difficult to point out any clear or important exceptions.” 1 

However that may be, the exceptions which have been 
adduced do not militate against the general rule considered as 
expressing the most frequent, the typical case. In all the 
varieties of correlated demand and supply it is still true that 
most frequently the price of the taxed commodity will be raised, 
while the price of the correlated commodity will as often be 
raised as it will be lowered in consequence of the tax. Whence 
it follows that the cases in which a balance of gain results to one 
party arc a minority. 

In these examples we have insensibly passed the frontier, not 
very important for the present purpose, which separates the case 
of two “ non-competing groups ” from that of several. We may 
now restore to the various markets involved in “ Distribution and 
Exchange,” the interdependence which we at first abstracted. 
We may now suppose a whole system of countries connected by 
international trade. 

The reader may be referred to a former article for a discussion 
of this general case — the case of several balls in the bowl. It 
may be well to remark that when in equilibrium one ball presses 
against another, and that other against a third, it is not in 
general indilfcrcnt between which two balls a wedge shall bo 
inserted. For example, suppose three islands, A, B, C, engaged 
in this sort of international trade. A imports from B goods, for 


correlated commodities it is possible that the result of n tnx on ono may bo to 
raiso its price by more than tho full nmount of the tax; that though in general, 
tho producers' surplus is diminished by a tax, yet in the ease of correlated com- 
modities it may bo increased. The negative case of this paradox is, that a bounty 
may prejudice tho bountied parties (directly and apart from ulterior effects, and 
from tho cost to their Government). 

What has been proved of a small specific tnx may bo extended (by neglecting 
higher powers of small quantities) to any small marginal tnx (increasing with tho 
increase of tho commodity). What has been proved for an indefinitely small tax 
may bo extended to a finite tnx by reasoning which Cournot has mado familiar. 
(For further explanations see my article on “ The Pure Theory of Monopoly,” 
in tho Oiomale degli Economisti. E, Vol. I.) 

1 Theory, p. 217. Cp. Preface, p. liii. Jcvons is speaking of “joint” pro- 
ducts in tho narrow sense above attributed to Mill. If Jevons is right in using 
such strong language (which lam disposed to doubt), then a fortiori with reference 
to tho wider category of goods that are complementary either in production or 
consumption. 
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the manufacture of which B has to import materials from 0. 1 
An import tax in A (or an export tax in B) on the goods exported 
from B to A will not come to the same as an import tax in B (or 
an export tax in C) on the materials imported by B from C. 
As an extreme case, suppose that the materials imported from 
our island C are supplied there yearly in constant quantities 
independently of human effort — e. g. seaweed deposited on the 
shores of C. A tax on the price charged by inhabitants of C for 
permission to inhabitants of B to remove this seaweed would fall 
altogether on the inhabitants of C; the price of the goods 
imported from B into A would not be affected. But a tax on 
these latter imports would be followed by a rise in the price of 
those imports, and a fall in the price of the materials imported 
from C ; all three parties will be worse off — in general, and except 
in the limiting case in which the demand in A for the imports 
from B is perfectly inelastic ; in which case the entire burden 
of the tax will fall on A, B and C will be unaffected. 

A B C d. 2 The possibility which has been shown in the pre- 
ceding section, that a tax upon products may be in part shifted 
by the producer, even though he has not the power of changing 
his occupation, no longer exists when the tax is imposed on 
profits, or generally surplus . 3 The case is not now that of a 
wedge inserted between two balls in a bowl ; it is rather as if the 
position from which one of the two balls was started to run down 
to equilibrium was lowered. The height at which it would 
finally settle would not be altered by this abbreviation of its 
descent to equilibrium 4 (the bowl being supposed spherical). The 

1 Comporo Professor Carver's correct decision on tho case of a tax that is 
placed upon an article on its way through tho hands of a merchant from tho 
producer to tho consumor. (Yale Review, Nov. 1800.) 

* Sco tho explanation of theso symbols above, p. 65. 

It would have been agreeable to classical tradition to place in this section 
tho theorem, that a tax on rent falls entirely on tho landlord. Thus James 
Mill : " To him (tho capitalist cultivator] it is a matter of perfect indiflercnco 
whether ho pays tho surplus in tho shapo of rent, to an individual proprietor, 
or in that of revenue, to a government collector ” (Element*, chap. iv. § v. par. 1). 

So Floroz Estrada, Book IV. chap. v. ; Professor Seligmnn, Shifting and Incidence, 
p. 36 and p. 184, and many other authorities. 

Yet in spito of tho almost universal practice, I venture to think that thero is 
some advantage in tho classification here adopted. It may bo observed that though 
under a regime of competition, a tax imposed upon the payment for nn articlo 
absolutely limited in quantity, such as land, may bo viewed as falling either upon 
margin or surplus, it is otherwise in a regime of monopoly : tho tax is there 
certainly marginal. 

• Compare Hadley, Economics, 512, 3. 

4 Energy representing total utility by a metaphor familiar to tho mathe- 
matical economist. Cp. Irving Fishor’s Mathematical Investigations, Part IJ. 
oh. iii. (Mechanical Analogies). 
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conditions of ecnonomic equilibrium are not affected by a tax on 
surplus. 

This is the first approximation. But it must be remembered 
that in general it is not possible for the tax-collector to hit a sur- 
plus which is altogether “ intramarginal. ” A tax on profits — 
such as Schedule I) of our Income Tax, or such as a payment for a 
licence to carry on a trade — cannot be levied without some little 
disturbance of economic margins. This proposition might be 
illustrated by considering the classical theorem that the remission 
of rent to all farmers would not lower the price of corn . That is the 
first approximation. But if the farmers' “ margin of saving " was 
displaced by their increased income, they might be willing to 
invest more capital in agricultural improvement, and so lower the 
marginal cost of produce . 1 Contrariwise there might be now 
required a higher rate of remuneration to evoke the same exer- 
tion from the cultivator; his new affluence having displaced the 
margin at which the decrements of the utility of consumption 
become equal to the increment of the discommodity of labour . 2 
If with Jcvons, or still more elegantly with Gosscn , 3 we represent 
that margin by the point along a line at which the ordinates 
to certain two curves become equal, it will be evident that neither 
tax on profits, nor poll tax, nor licences, nor any other form of 
impost under category d will be able to reduce the area represent- 
ing surplus, without disturbing its boundary. 

Some little disturbance of this kind is to be attributed to an 
income tax, in so far as it strikes the shareholders in a joint 
stock company. But in so far as it strikes those who arc entitled 
to a fixed payment from the proceeds of a going concern, it affects 
economic margins only in so far as the reduction of income may 
cause an alteration in the consumers' scale of demand . 4 

To the present section belong also consumers' — as well as pro- 
ducers' — licences. A tax on licence to consume a thing differs 
in its effect from a tax upon the thing, when more than one unit 
of the thing are, or would be in the absence of taxation, consumed 

* Cp. Ricardo. Political Economy, chop. viii. : “ There are no taxes which hnvo 
not a tendency to lessen tho power to accumulate.” 

3 Against the probability that taxation will diminish accumulation, there is tho 
possibility that ” curtailment of profit may act os a stimulus ” (Mill, Rook V. 
chap. iii. § 3). A very bore possibility, according to Bastablc {Public Finance , 
Book III. 2nd ed.). For the cognate doctrine that the impoverishment of tho 
labourer will act os a stimulus, see the apt quotations at p. 10 of Professor 
Seligmon's Shi/tiny and Incidence. 

3 See Palgrave’s Dictionary, Art. “ Gossen,” Fig. 3. 

4 ,rho effect of changes in income upon prices is well analysed by Professor 
Irving Fisher in his Mathematical Investigation* on Price*. 
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during the period within which the licence must be renewed, say 
a year. If no sportsman wanted more than one gun a year, the 
etleet of a sporting licence in checking demand would be much 
the same as that of a specific tax on guns. But- the licence to 
drink tea for which, as Adam Smith tells us. 1 people used to 
pay so much a head in Holland, would act differently from a tax 
of so much per pound on tea. It would be a tax on surplus. It 
would knock off all those consumers who do not derive from the 
consumption of tea a consumers’ rent or surplus more than 
equivalent to the payment of the licence. On the remaining 
consumers it would act simply as a tax on their income. 

A B c. 2 Let us now remove the barriers which have so far been 
supposed to separate our “ non-competing groups.” Let us in- 
troduce that mobility of the agents of production which is the 
essential attribute of domestic as distinguished from inter- 
national trade, which is an important property of long periods 
as distinguished from short ones. Admitting the classical hypo- 
thesis respecting the freedom of capital and labour, we must 
accept the classical theorems concerning the effects of taxation : 
that, in the words of Adam Smith — 

“ A tax . . . upon the profits of stock employed in any par- 
ticular branch of trade can never fall finally upon the dealers . . . 
but always upon the consumers, who must be obliged to pay in 
the prico of the goods the tax which the dealer advances ” ( Wealth 
of Nations , Book V. chap. ii. art. 2). 

In the words of Ricardo — 

“ A tax on the profits of the farmer would raise the price of 
com; a tax on the profits of the clothier, the price of cloth ” 
{Principles, chap. xv. par. 3). 

In the words of J. S. Mill — 

“ If a tax were laid on the profits of any one branch of produc- 
tive employment, the tax would be virtually an increase of the 
cost of production, and the value and price of the article would 
rise accordingly ; by which the tax would be thrown upon the 
consumers of the commodity, and would not affect profits ” 
{Principles, Book V, chap. iii. § 2, par. 1). 

I do not know that these expressions can be improved upon. 
Yet as the attempt to paraphrase our literary classics, which is 
sometimes made a school exercise, however feeble in itself, brings 
out more fully the inimitable excellence of the originals, in the 

1 Wealth oj Nations, Book V. ch. ii. 

* The category thua designated comprises both A B c A and ABcd. 
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like humble spirit it may be allowable to expand the above cited 
authoritative dicta. 

As I understand the “ industrial competition ” with which we 
are now concerned, the conditions of equilibrium are twofold — (l) 1 
one common to the “ commercial competition,'' which was sup- 
posed to exist in our first two sections, namely, that in any 
business the outlay in every direction should be pushed up to 
the “ margin of profitableness,'' 2 and (2) one which forms the 
differentia of industrial competition, namely, that the “ net 
advantages in all businesses between which there is mobility 
should be equal. 3 

Now let a tax on profits disturb the second condition. If 
equilibrium is restored by the consumers being “ obliged to pay 
in the price of the goods the tax," it follows from condition (1) 
that the marginal costs of the business taxed must be raised. 

This would, I think, be generally allowed in the most familiar 
case, that of the “ margin of cultivation." Consider the following 
simplified version of an example which Mill has put among 
“ peculiar cases of value." 1 “ For simplicity we will confine our 
supposition to two kinds of agricultural produce ; for instance, 
wheat and oats.” There arc supposed (by us, not Mill) to exist only 
“ medium soils which, without being specifically adapted to either, 
are about equally suited to both " products. The relative value 
of the two grains will of course be determined by the productivity 
of the marginal dose of outlay on each species of cultivation. 
Now let a tax be laid on the profits of oat growers. There will 
be a rush from the cultivation of oats to that of wheat. There 
will be established a new equilibrium in which, if the demand is 
constant, the area of wheat-growing is widened, the marginal cost 
of cultivation diminished ; while the converse is true of oats. 6 

I have been supposing the land to be owned by the cultivators. 
It comes to the same if the land is rented from competing land- 
lords, and a tax is imposed on the rent of oats-growing land. 
We have then an example of Professor Marshall's theorem that 

1 Sco Address to the British Association, See. F, Report for 1889. I havo 
endeavoured to defend this view in nn article in the Itcvuc d' Economic Politique 
for January 1891, and in n passage in the Economic Journal for 1890, Vol. V. 
p. 173. 

2 Cp. Marshall, Principles of Economics, p. 433 it passim. 

3 Or rather equally attractive, os explained by Professor Marshall in the 
Principles of Economics. I suppose the condition to hold not only for tho 
typical entrepreneur, but also when enterprise delegates tho task of superin- 
tendence — e. q. shareholders in a joint-stock undertaking. Ceteris paribus, tho 
chanco of profit tends to be tho same in ono undertaking as another. 

’ Principles, Book III. ©h. xvi. § 2. 

6 Cp. Marshall, Principles of Economics, p. 483, noto; 3rd edition. 
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partial rent docs enter into the cost of production, taking as a 

test of such ■ entrance ~ the circumstance that a tax on rc.it 
will a fleet price. 

The action of mobility is similar when the tax is not on 
surplus as we began in this section by supposing, but on margin 
— specific, ad valorem, or in kind . 1 

I propose to illustrate these principles by considering a tax 
affecting an industry which presumably obeys the law of decreas- 
ing returns , 2 a tax on the rent of urban dwelling-houses. 

Let us take as sufficiently general the case put by the Select 
Committee on Town Holdings in their Final Report a 

The typical condition of a town holding under this system 
[the 4 leasehold system ] as regards the parties and their respec- 
tive interests . . . may be described as follows 

“ < A ) The occupier of the house holding at a rack-rent, whether 
on a yearly tenancy or for a longer or shorter term. 

(B) His immediate landlord, the receiver of the rack-rent, 
who is ordinarily called 4 the owner of the house/ and who holds 
for a term of years, paying during such term to the freeholder a 
fixed annual sum, generally called the 4 ground rent ’ 

“ The freeholder, who receives the ground rent during the 
term, and on its completion is entitled to the entire property 
absolutely.’ * 

For a first approximation, neglecting the distance in time 
between the different bargians, we may substitute for the three 
interests A, B, C, described in the Report the three 44 nations ” 

A, B, C defined at the end of our first section ; 4 A importing from 

B, goods for the manufacture of which B has to import materials 
from C, materials obtained in constant quantities independently 
of human effort. Only now B is no longer completely insulated, 
but is connected with a continent of capitalists, whereby the 
producers in B are kept as it were at a constant level of advan- 
tage. With allowance for this difference the solution is as before. 

A tax on the product houses — whether levied from the occupant 
or owner — will have the following effects. The occupants will 
suffer by having to pay a raised price, not in general jaised to 
the full extent of the tax. The capitalist owners will not suffer 

1 Regarding the ascending curve SS' on Fig. 11 as an ordinary short-period 
supply-curve, wo are to consider that it is first raised up, as explained in that con- 
text, by a marginal tax. and then further— in general and except when the demand 
of the consumer is perfectly inelastic— furled in by the migration of entrepreneurs 
from the industry. In the case of a tax on surplus the curve is not raised up; 
it is (theoretically) always, not merely generally, furled in. 

1 See Marshall, Principles of Economics, sub voce ” Margin of building.” 

* 18 ® 2 . No. 214, p. 6. « Above, p. 76. 
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though the price which they receive for their product falls ; the 
net advantage of the industry being kept constant by migration 
into other industries. The ground landlord will suffer by a 
diminution of the ground rent. A tax on ground rent, whether 
levied from the ground landlord or the “ owner,” falls entirely 
on the ground landlord. 

This is, of course, very pure theory, making abstraction of 
differences’ in time, that great source of complications in 

Economics. 1 2 , 4l . , 

For a second approximation let us distinguish three periods, 

(1) the average duration of the occupant's lease, (2) the average 

duration of the owner's lease, (3) longer periods. 

(1) It is not questioned that a tax imposed while the occu- 
pant's lease is running rests where it strikes during that period. 

(2) A first approximation has already been obtained for this 
case, 3 on the assumption that during this period the offer consists 
entirely of houses already built. On that supposition the tax 
falls entirely upon the owner. 4 * But we have now to take into 
account that the offer in general consists partly of houses already 
built in parts of the town already occupied, say the central area, 
partly of new houses which may bo built on land which lias 
hitherto been agricultural, say for brevity the suburbs. 6 Now if 
we had an exact measure of the advantage of the central area 
above the suburban periphery we should have an exact measure of 
the effect of the tax on house-rent. Suppose, for instance, in the 
vein of von Thunen, that the net advantage offered by houses of 
equally costly structure in the respective sites differed only on 
account of the different fares from each site to a central point. 
Then since the landlord at the suburbs can only stand out for a 
certain minimum of rent, that which he might have obtained in 
the way of agriculture, 6 the occupant in the suburbs has in general 

1 Tho law of doercasing returns being supposed to act. 

* Cp. Marshall, Profaco to Principles of Economics. 

* Above, p. 68. t 

4 Mr. Cannon clenches tho matter thus, “ Wo aro not really ‘ mostly fools. 

Who will stand up and confess that ho took 76 Street at £100 a year, and 

subject to £20 of rates, when an exactly similar houso next door, but in another 
parish, was to lot at £100 a year, and only £12 of rates? ” (History of Local 
Taxation, p. 134.) 

4 Our problem is hero tho same as that which forms Mr. Pierson’s third case 
(noticed in tho Economic Journal, Vol. V. p. 436) ; but our solution is not quit© 
tho same as his. 

* Professor Seligman is alone, as far as I know, in disputing tliis tlieorom 
( Shifting and Incidence, p. 106). I cannot agree with him that Mill's reasoning 
postulates tho existence of a no-rent tract. The reasoning is akin to that on 
p. 78 above, relating to the taxation of rent. 
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to pay the entire tax, except so far as he reduces Ins use of 

Me U better 0 off m0 ? at, ° 11 1 ° nd T* the OCCM P tt » t « of central area 
are better off only ,n respect of the fares they also have to pay the 

;.une pnoe for the same accommodation. The case would be 

duee '' t / 1 ° t0 C f r iHar CaSC ° f a tax 0,1 agricultural p.o- 

tZ'r T COnSUmer therC0f W tax except so far as he 

ThU T M r:r ,P ‘:° n : ° tho ™ thc arc untouched. 

This would be the solution, if there were perfect rivalry between 
central and suburban habitations. 

. But °! *® u " e ‘ he capacity of houses at the circumference to 
act as substitutes for houses in the centre is not perfect; there is 
only a partial rivalry.' Since, then, when there is no rivalry, the 
owners of the central area suffer to the full extent of the tax, and 
when there is perfect rivalry, they do not suffer at all, it might 
e inferred that in the intermediate case of partial rivalry the 
owners would suffer, but not to the full extent of the tax. The 
inference however, would not be correct. It is one of the criosa 
of the theory of correlated demand * that a tax on house rent 
might so disturb the balance of demand for urban and suburban 
accommodation respectively as to cause a positive benefit to the 
owners. The truth of this proposition is not impaired, because 

hv Fleem i?. 8 J . Cnkin : " Th0 «»«» "'rough ll.o whole town oro ruled 

house?,? ‘° nCW Tlu ' rc i “ * ooleetivo value between every 

oldhor'™ 0 ”;, 1 ° r nU ° f th0 nC ' V , ■ 0 " SC,, uro a ' a " r - "-no nf tl.o 

r , mcreasod in duo proport, on " (•• Incidenco of Taxes," p. 117, 
P«pcr.. Literary and Scientific.) • Cp. above, p. 73 . 

are P< T’ ? r * ,m P l, * ,t y ° f enunciation, that all the houses in tho suburbs 
BcforoXm? l\ u 7 ° 11,0 hOUSC " in tho ccnt,al " rp " of “"Other kind. 

° tho suburbs* ‘ A f®, rcnt “ ,,OUS<% n,,d 1 ,l '° " u '“bor of houses taken, 
and n n b ' “ ndlct ' l ."° corrcs P on ding amounts for the central area bo p. 
“ nd *'• '■'’Pn bes.s, y ,s constant. Also, for a first approximation, wo may 

make tho class, ca assumption that p,. tho rent received by the eapitnlist-buildor 
m tho suburbs, does not vary with tho tax. Under these conditions, if a tax 

from°iTo 0 ■ ° rpnt - tho P"* ‘hereof (where i is small), is levied 

from tho occupiers m both quarters; for tho disturbed equilibrium wo have tho 
following equations : — ’ 

(1 + OPi = Vx + 

(1 + i)(Pt + dp t ) 

Whence 


dx 
P» + d 


1 +■%&) + &%)) 

Whence it appears that the rent received by tho urban owner falls to the full 
extent of tho tax when tho demands for residence in tho respective quarters aro 
quite independent, and does not fall at all when tho two articles aro perfect 
substitutes. In the intermediate coso the owner’s rent falls, or rises, according as 

«* /' ° r )’ T, ‘° former case 1 think, tho moro probable ; but tho 

VOL. n. * 
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there may be in fact from other causes a centrifugal movement 
of residents from central quarters. Pro tanto the tax may have 
the effect of diminishing the loss which from other causes is 
accruing to the owners of residential houses in these quarters. 1 

(3) For long periods the solution above given 2 as a first 
approximation holds good. We might regard the three interests 
A, B, C, as three bodies held one above the other by a press or 
‘ vice,”' so that the sum of the depths of three bodies is constant. 
A wedge being driven in between A and B, the bodies — each 
obeying its peculiar law of compressibility and resilience — will 
behave as follows. At first A will be compressed to the full 
extent of the thickness of the wedge ; B and C retaining their 
full dimensions. After a time A will re-expand, in part at least; 
B will be compressed to some extent, perhaps nearly to the 
whole extent of the thickness of the wedge ; C will remain firm. 
But leave the bodies alone for a longer time and B will regain its 
original amplitude, and the compression due to the insertion of 
the wedge will be divided in uncertain proportions between A 
and C. It is not to be denied that during the long time required 
for the working out of these forces, other forces may have come 
into play. The bodies may have expanded from other causes, 
the press may have been warped so as to allow room for their 
expansion. But because the given forces arc compounded with 
others known imperfectly, we are not precluded from calculating 
the resultant of the given ones. 

The proof of the general theory relating to long periods may 
be verified by an examination of some limiting cases in which the 
statement of the theory requires modification ; the frequent 
occurrence of which cases may account for the prevalence of 
opposed theories. 

(a) In the limiting ease when the demand of the consumer, 

latter is by no means impossible ; for all that we know about the relative inognitudo 
of these partial differentials is that X {Cp. E, p. 117.) 

Probably is less than either of tho two factors of which Iho product is 

greater than its square; but not necessarily. Ceteris paribus, tho event is moro 
likely to occur when the demand for urban houses is very inelastic; for 
suburban houses very clastic. As to the conditions which tho demand- 
must fuIfiI » 8co article on “ Monopoly ” in tho Oiornale degli Economist i, 

1897, (E). 

'Iho proposition is less likely to bo true when p x is supposed to bo lowered (in 
virtue of tho law of diminishing returns). It is strictly proved only for infinite- 
simal values of t, but may with probability bo extended further. (Sco Index, 
e.v. Differential. 

1 Cp. abovo, p. 70. 


* Above, p. 80. 
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the occupier, is perfectly inelastic he will bear the whole tax 
Ilns assumption is more readily made, as it is usual, perhaps 
proper, to make it in problems about agricultural rent. The 
possibility of this incident has already been admitted with respect 
to the comparatively short period (2), and may also, though I 
think less easily, be admitted with regard to period (3). 

( 0 ) Suppose that ground-rents are in general very small in 
comparison with the tax, then of course they can only bear a 
small part of the tax. May we not explain by this supposition 
Ricardos dictum ? 

“ In ordinar y cases it may be presumed that the whole tax 
would be paid both immediately and finally by the occupier.” 1 

So J. S. Mill : — 2 

“ In the vast majority of houses, the ground rent forms but a 
small proportion of the annual payment of the house.” 3 

This is of course true of houses in the country ; 4 not so true 
now as fifty years ago of urban rates. 

(7) Again, suppose conditions such that only one “ dose,” so to 
speak, of building capital can be applied to one parcel of land- 
say in China or Peru— through the fixity of custom and the 
mobility of the earth, only a single-storied dwelling of uniform 
pattern can be placed on each unit of the area available for 
building. On such a supposition a tax on house-rent would fall 
in general entirely on ground -rent. 3 For the accommodation of 
the occupants could not be reduced without some of the sites 
being left unoccupied. Each landlord threatened with the loss 
of his entire ground-rent will lower his terms until ground-rent all 
round has been, if it can be, reduced to the full extent of the tax. 

Upon this or some adjacent less extreme hypothesis, we may 
account for the opinion of some distinguished writers that the tax 
on house rent in the long run tends to be mostly borne by the 
ground landlord. Thus, too, we may perhaps explain what other- 
wise may seem inexplicable— why the successors of Ricardo should 
attempt to allocate a certain portion of the house rent to the 
ground rent. 

Thus McCulloch : — 

Were the supply of houses easily diminished and increased, 
a tax on their rents would fall wholly on the occupiers and ground 

1 Political Economy, chop. xiv. par. 3. 

• A different viow of the Ricardian dictum appears to be taken by Esquiros de 
Parieu, Traiti de l'Imj>6t, p. 74, and some other eminent writers. 

Political Economy, Book V. chap. iii. § 0, par. 6. 

• Cp. Wealth of Nations, Book V ch. ii. 

• Of course supposing the tax not to exceed the rent. 



84 


TAXATION 


landlords, and be divided between them in the proportion which 
the profit of the capital required to build them bears to the rent 
of the ground on which they stand.” 1 
So J. S. Mill : — 2 


“ A tax of so much per cent, on the gross rent falls on both 
these portions [ground rent and building rent]. . . . The incidence, 
however, of these two portions of the tax must be considered 
separately. 

As much of it as is a tax on building rent must ultimately 
fall on the consumer, in other words the occupier.” 3 

So Professor Sidgwick distinguishes “ the portion of the tax 
which is paid for the value of the house itself ” and the " portion 
that falls on the ground rent.” 1 

Now on our present hypothesis (7) these statements would be 
true in a particular case, namely, when the tax was equal to the 
original ground rent plus the constant building rent. 6 In that 
case the effects of the tax would be exactly as Mill and McCul- 
loch lay it down. And it was, perhaps, natural to regard this 
case as typical ; at any rate, when the consumer's demand is 
supposed perfectly inelastic, when our (a) as well as (7) is present. 
In that sub-case the true solution, I submit, is that the division 
of the burden between the occupier and the ground landlord is 
indeterminate. But the divisions suggested by McCulloch and 
Mill are plausible. 

The consonance of this incident (7) with authoritative dicta 
moves me to suppose the prevalence of the incident. A house is 
naturally thought of by Jcvonsasan instance of an “ indivisible ” 
commodity which forms an exception to the general theory of 
value. 0 And yet, though a house is indivisible, residential 
accommodation is not. There may be many “ mansions ” not 
only in the archaic sense, but in that which is applicable to the 
modern “ flats. ' “ Increments of villa accommodation,” in 

Professor Marshall s phrase, may be added up to the point 7 where 


1 Taxation and Funding, Tnrt I. chop. i. § 2. 

•• tho1^hoWot MUI * P reci * c apportionment, Mr. Sidney Webbs contention that 

sion iSfo n I- : A ,OS no P° ,nt of w»i»tonco ” ( Town Holdings Commit- 

Siie lan^is n t } ” JU8t - , H,S . ,nrg ° jUmp in Vn,UO ” from agricultural to 
building land, is not necessary for this conclusion. 

3 Political Economy, Book V. chap. hi. § G. 

4 . °* Poli <ical Economy, Book III. chap. viii. § 8. 

Co M t^t ^ rveSTh^c t K h !K C,a “ iCa , 1 Wr i‘ Cr V V ° mQ - v hcr ° suppose the cost of building 
constant, oven though the supply of buildings should bo reduced. 

- theory , chap. iv. 

from tv ,!f h ° rr, in ' Vh r‘ Ch t mQn hQS 10 Iive in a house of ° 8ize widely different 
f r ° prt : fers ; becauso thero » none other available.” are exceptional 

(Principles of Economics, Book V.. p. 592. note. 3rd ed.). 
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the price just measures both the marginal cost and the marginal 
utility of an increment. In short, the law of value for house 
accommodation is (for long periods) essentially the same for house 
accommodation as for corn. It might he all very well for Adam 
Smith, who held that " in the price of corn . . . one part pays 
the rent of the landlord," 1 to say that " the lent of a house may 
be distinguished into two parts, 2 . . . the building rent and the 
ground rent," But what have we to do with such apportionment 
of price, or tax, we who have received the doctrine of Kieardo 
that " rent does not and cannot enter in the least degree as a 
component of price"; the doctrine of Professor Marshall that 
“ ground rent docs not enter into the expenses of manufacture,” 
on an understanding “ exactly parallel to that which has to 
be supplied in order to make Ricardo s doctrine true, when 
applied to agriculture ? ” 3 

Dwelling-houses, then, belonging to the general category of con- 
sumable products, as the highest authorities are agreed, 1 the taxa- 
tion of such houses obeys the general laws of the taxation of pro- 
ducts which have been enunciated above as pertaining to long periods 
(3) ; 5 abstracting the peculiarities of the “ leasehold system ” which 
have been allowed for with reference to short periods (2). 

A practical corollary is that a tax on ground rent hurts the 
ground landlord more, and the occupier less, than ceteris paribus 
a tax on the occupation rent, in the long run ; 6 theoretically even, 

1 Wealth of Nations, Book I. a Ibid. Book V. chop. i. 

* Soo tho whole passago relating to tho margin of building, in Principles of 
Economics, Book V. 

4 Thus Mr. Goschcn in his Draft Report on Local Taxation ; " Tho inhabitant 
of the house ... is in reality tho consumer of tho commodity produced by tho 
builder ” ( Local Taxation, p. 1C4). So Professor Bostnblc regards " houses as a 
particular manufactured commodity ” (Public Finance, p. 371, 2nd cd.). Cp. 
Mr. Pierson, Leerboek, p. 140, 2nd cd. 

6 Abovo, p. 82. I am confirmed in this view by finding myself ablo to agree 
with all that Professor Bastablo has said on this subject ( Public Finance, Book IV. 
chap. ii. § 5). I concur with his criticism of Professor Soligman that " he seems 
to give too littlo weight to tho forces that shift taxation on the ground owner.” 

• Tho reluctance on tho part of coinmon-scnso and oven of trained intolligonco 
to accopt tho theory here maintained, that there is an essential difference between 
tho oflocts of a tax on ground rent and a tax on occupation rent, may bo accounted 
for by tho tacit a&sumption that tho amount of building is given and constant, irre- 
spectively of tho tax. Consider, for instanco, tho remarkably clear statements 
of Mr. Clements in his evidonce before tho Town Holdings Commission (Q. 1,009). 

The arguraont which ho illustrated by tho example of a particular actual houso 
(Q. 1,970) tacitly assumes that the amount of houso accommodation demanded 
by tho occupier is constant, whether or not tho occupier pays on ad valorem tax 
(see notes). 

For other direct contradictions of tho theory hero advanced see Toum Holdings 
Committee, 1887, Q. 3,300; 1888, Q. 2,730, 2,837, 4,440, 9,357 et passim; or put 
the question to any practical man. 
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and apart from friction (a fortiori , of course, when we restore 
the concrete circumstance that taxes are very apt to rest where 
they strike ). 1 

In this argument no use has been made of the circumstance 
that all the leases do not fall in simultaneously. But it will be 
found that this concrete circumstance does not invalidate the 
broad conclusion of pure theory, that there is an essential dis- 
tinction between the effect of a tax on ground rent, and that of a 
tax on occupation rent. To fix the ideas, we might suppose 
occupation leases to be on an average for seven years, ground 
leases for seventy years. Thus every year on an average the 
leases of a seventh part of the houses in any given urban area 
would fall in ; and in a tenth of these cases the ground leases 
would also fall in, and the sites would be offered to capitalist- 
builders ; supposing as a first approximation that the duration 
of the ground lease coincides with the duration of the house. 
Upon this supposition a tax on ground rent would as before fall 
entirely on the landlord ; a tax on occupation rent would not in 
general have that effect. The effect of the latter kind of tax 
would not indeed be exactly the same in the concrete case of 
rotation and the imaginary case of simultaneous bargains. 

But the differences between the abstract and concrete cases 
will not, I think, repay examination. I am already sensible 
indeed that the investigation of economic forces which require 
some seventy years to work themselves out may seem to have been 
prolonged beyond the limits of applied theory. I submit, how- 
ever, that the argument is not so abstract, the reasoning is not 
deduced through so artificial a chain of remote consequences as 
at least one of the classical theorems of taxation which arc still 
accepted by economists ; 2 I mean Senior's doctrine of tithes. 
In this argument, as interpreted by Mill, the links seem to be 
as follows : rise in the price of agricultural wages, check to profits, 
check to accumulation, check to the production of food, check to 
the growth of population, check to the rise of rent; compara- 
tively to what would have occurred in the absence of the tax. But 
it is not my design to determine the limits of applied theory, 
or to uniformly cover with examples the field so demarcated. 

I aim only, at least in this first article, at a restatement, with 
slight modifications, of the classical laws of incidence, and a 
partial exemplification of the restated theory. 

1 Professor Thorold Rogers advocated this view very strongly in his evidence 
before the Town Holdings Commission. 

* E. g. Has table. Public Finance, and Scligman, Shi/ling arul Incidence. 
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It will be understood that the application of the theory in 
this section has been adapted to the typical case propounded ; 
modifications of statement would be required by the circum- 
stances that there may be not only one, but several lessees 
between the ground landlord A, and the occupier C; that the 
duration of a house may exceed the period of the building 
lease ; that the transfer of accommodation may be effected by 
sale or “feu," instead of lease; that houses may be used for 
business, as well as for habitation ; that the ground landlord may 
act as a capitalist; that rates may differ in different parts of the 
same town ; that house accommodation in different towns forms 
“rival” commodities; and many other incidents more or less 
important in practice. 

From the point of view of pure theory the following modifi- 
cations are more interesting. Perhaps the investments which are 
open as an alternative to an intending builder are not indefi- 
nitely extensive in comparison with the house-building industry 
— at any rate for periods not indefinitely long. The effect of 
mobility would then be to have connected our island B, not with 
a vast continent, but only with another island . 1 The joint island 
might then form a “ nation ” of capitalists, virtually appertaining 
to our first section, rather than the present one, obliged to submit 
in consequence of the house-tax to some permanent reduction in 
profits . 2 

Again, the building industry may be affected by the law of 
increasing returns, the operation of which we have next to 
consider. 

A b. The old distinction between increasing and constant (or 
decreasing) cost presents difficulties to the newer analysis. For 
if any producer can continually increase his supply at a constant 
or diminished cost, there appears no general reason why he should 
not, cutting out his competitors, supply the entire market . 3 The 
classical conception of constant cost presupposes a limit to the 
production of each individual. The newer idea of expenditure 
pushed up to the margin of profitableness, in a regime of competi- 
tion, implies the law of increased cost . 4 The law of diminishing 

1 Above, p. "9. 

1 This sort of intermediate case between perfect mobility and immobility is 
treated by Professor Pantalconi in his highly original Traslazione dei Tribuli. 

• Cp. Marshall's Principles of Economics, 2nd and 3rd editions, Boole V. ch. xi. 
el passim. 

4 Thus in the luminous illustration which Professor Marshall has given in note 
xiv. of the Appendix to his Principles, 3rd edition, tho total outlay of a master- 
builder, considered ns a function of different classes of labour x t , x„ and 
different kinds of raw materials y„ y t , etc., and other kinds of variables, must 
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costs, as Cournot argues, is only intelligible on the supposition of 
monopoly . 1 

How then can the law of diminishing cost co-exist with com- 
petition ? How can a larger offer go with a smaller price ? How 
can the supply-curves of the kind which Professor Marshall has 
made familiar be ever conceived as descending ? 

The better opinion appears to be that such a downward trend- 
ing locus is not to be regarded as a supply-curve in the primary 2 
and obvious sense, not as representing the offer which in a given 
state of industry would be forthcoming at different prices ; but as 
compounded of, or derived from, a series of such primary curves, 
which Mr. Cunynghame in his path-breaking essay on the subject 3 
has called “ successive cost curves.” 

It has happened to some of us to ascend a mountain slope 
just up to the point where the desire was just compensated by 
the difficulty, of further progress. Such is the position of the 
economic man on a primary short-period supply-curve sloping 
upwards. 

Suppose that, as a party of mountaineers press up a steep 
slope, the opposing crest gives way, and they are carried down 
by a sort of avalanche, and landed on a new inclined plane. 
Again they urge their toilsome march upwards; and again, before 
the crest is reached, they aro precipitated on to another ledge 
below ; and so on till they arc brought to a stop on some steep 
and comparatively firm slope. Their path in space, though in 
reality saw-shaped, might appear to one taking a general view to 
be a curve-line. Such, perhaps, is the nature of a competitive 
industry obeying the law of increasing returns : confined for 
short periods on an ascending supply-curve, extended during long 
periods down a descending supply -curve . 4 

Suppose that our party, after coming to a stop on a short slope, 
were to be incited by some fresh stimulus; they might break 
through another crest and descend through a distance out of all 

bo such that tho second term of its expansion fulfils nil tho conditions of a 
maximum (ubovo, p. 65, note 1) ; otherwise the statements made, c. g. op. cit., 
p. 802 , par. 2, would not hold good. 

Tho theoretical difficulties connected with tho law of increasing returns aro 
frequently referred to by Professor Marshall in his later editions. 

1 Principcs Malhimatiquc *, Art. 50, p. 102. 

8 Sco tho reference to the subject in a former article. Economic Journal, 
Vol. IV. p. 436. 3 Economic Journal, Vol. II. p. 41. 

4 The idea of a curve of many branches was propounded by tho presont writor 
in his Address to Section F of tho British Association (note J), 1889. Tho date 
explains ono serious omission, that of “ external economies,” pointed out by 
Professor Marshall in tho Principles of Economics. (Sco a, bolow, p. 305.) 
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proportion to the exciting cause. Conversely, the imposition of a 
new burden might have prevented such progress from occurring. 
It is thus that, in an industrial regime of the kind considered, a 
bounty is apt to lower price , 1 a tax to raise it , 2 to a dispropor- 
tionate extent -. 3 

But, if the law of increasing cost is fulfilled in its natural and 
obvious sense, if the primary or short-period curves are descend- 
ing, presumably the case belongs to Monopoh/, the subject to 
which we next proceed. 

Monopoly , 4 the branch of the subject we have now reached, 
presents a bifurcation peculiar to itself. There is an essential 
difference between (a,) the eases in which we arc concerned with 
only one monopolist, and (a.,) those in which two or more mono- 
polists enter. The first subdivision presents ramifications parallel 
to those which have been traced in the ease of competition. The 
first of these varieties is obtained by combining the just now 
defined attribute a l with the attributes which form the first 
members of cross divisions enunciated in the first article : namely, 
B prevalence of the law of decreasing returns, C immobility 
of capital and labour, T) taxation of margin (e. <j. specific or ad 
valorem , or in kind). 

1 Marshall, Principle s of Economics, Book V. chop. xii. § 4. 

* Ibid. Cp. Mill, Political Economy, Book V. cliup. iv. § 2, end. 

3 A tox on a rival might of course act as a bounty ; c. y. duty on foreign 
imports as a bounty to nutivo producers. 

Professor Carver’s urgument ( Yale Review, November 1890) that, when an 
import tax is levied on a commodity which is produced at homo under the law 
of increasing returns, tho consumers may possibly bear no part of tho tax, is not, 

I think, as ho seems to apprehend, "opposed to tho best orthodox teaching 
unless orthodoxy bo defined very strnitly. Tho argument is used by somo 
of the highest modern authorities, to whom I havo referred in a former article 
[Economic Journal, Vol. IV. p. 48. E). I don't know that they would accept 
his reply to tho objection that tho price — after being lowered in consequence of 
tho tax — “ might bo further lowered by removing tho tax.” “ This might bo 
temporarily,” says Professor Carver, " while it is probablo that the samo forces 
which kept the price up before the duty was first levied would ultimately bring 
about tho some conditions after it was removed." 

* Tho taxation of monopolists and monopolised goods, which is the subject 
of this article, is not to be confounded with tho taxution by monopoly which is 
practised by several modern governments. Tho puro theory of tho latter form of 
taxation is simply the puro theory of monopoly in general — a subject which I havo 
attempted to handle in tho Giornale dcyli Economiali for 1897 (E). Tho taxation 
of monopoly and tho taxation by monopoly are connected by a certain analogy, 
which, as indicated by Messrs. Auspitz and Lichen ( Theorie , p. 427 and context), 
oxists between monopoly and taxation in general. In ordinary taxation govern- 
ment alters, in taxation by monopoly it makes, prices in its own interest — or 
rather at its own discretion, as Government need not bo perfectly self-interested 
[see Marshall on “ Compromise Benefit,” Principles of Economics, Book V. ch. xiii.). 



90 


TAXATION 


aj BCD. The simplest ease under this head is obtained from 
the case which was first discussed under the heading ABC D, 
namely a simple market, by supposing one side of the market to 
be as it were solidified into a monopoly. We have thus the 
typical ease discussed by Cournot : a single monopolist dealing 
with a body of customers competing with each other, at the same 
price for all the customers. As demonstrated by Cournot, 1 the 
effect of a specific tax on the product will be to raise its price to 
an extent which may be either greater than, equal to, or less than 
the amount of the tax “ selon les circonstances." 2 To which it 
may be added, I think, that it will probably be less, at least for 
the case of decreasing returns. 3 In general the addition to the 
price will be a substantial proportion of the tax. 

What is said by many popular writers, and even by some dis- 
tinguished economists, that a tax (of the kind now under considera- 
tion) will not affect the consumer, for that the monopolist has 
already done Ins worst, is true only in two special cases. (1) Where 
it is not in the power of the monopolist to increase or limit his 
output at will, he will very generally have to bear the whole tax. 
Cournot has noticed the case of the monopolist who is unable to 

1 Principe * Matin’ molitjura, clis. v. nnd vi. 

Professor Seligin nn appears to bo under tl»e impression that the only reason 
advanced by Cournot for the phenomenon that a tax on a monopolised article may 
raise the prico to an extent greater thon the amount of the tax was that tho prico 
paid by the consumer must include not only the tax but also interest on tho sum 
advanced in order to pay tho tux nnd the profits of middlemen (Shi/liny and 
Incidence, p. 150). “Tins theory,” says Professor Scligmnn, “which Cournot 
invested with elaborate apparatus of mathematical diagrams, is, however, nothing 
but tho accepted doctrine of Adam Smith, ltieardo, nnd Mill “ (ibid. p. 157; cp. 
p. 100, pnr. 1). Hut it will be evident to any one who studies Cournot's theory 
of monopoly (Principe* Muthimatiqut*, p. 78, referred to by Mr. Scligmnn) that 
Cournot rests the phenomenon in question, in tho ease of monopoly, upon a 
principle other than tho accepted doc-trine of Adam Smith. Cournot in tho 
passage referred to. hos “ invested with mathematical apparatus “ tho law of 
taxation Rtntcd in our text ; which is so far from being the accepted doctrino of 
Adam Smith that it hos escaped even Mr. Scligman. 

1 do not deny that Cournot has also employed tho “accepted doctrino”; 
whether mistakenly, as Professor Scligmnn holds, will depend on tho validity of 
“tho old doctrine of normal or natural profits “ (Scligman. p. 158 and cp. 
p. 145), a subject on which I am not called upon in this connection to express 
nn opinion (cp. ante, p. 77). 

2 Principe * Mathiinatiquca, p. 77. 

2 As proved by Cournot (Principe* Mathemaiiquc *, Art. 31) tho increase of 
price duo to a small tax ti per unit of commodity is of the form u x A-f- (2A + B + C) 
where A is always negative; B is negative when the law of decreasing returns 
prevails (and positive in tho converse cose); of C nothing is known in general, 
either as to its sign or magnitude, except that tho expression (2A + B + C) must 
be always negative. In such a case, I submit, wo are justified in regarding it 
os probable that A will be (in absolute quantity) less than 2A+B+C, and there- 
fore tho addition to the price less than */— at any rate when B is of the same sign 
as A, as in tho present section. 



THE PUKE THEORY OF TAXATION 


01 


increase his output. 1 The converse exception may be illustrated 
by an owner of urban land, if prevented by public opinion from 
keeping it out of the market. (2) The second exception is where 
the monopolist is a sole buyer , and (he supply of the article bought 
is perfectly inelastic : for instance, a combination of tenants 
dealing with landlords incapable of combining. But in general 
the addition to the price will not be zero. 1 am unable to follow 
Professor Seligman when he asserts the contrary. 

These theorems may be extended from a specific to an ad 
valorem tax. The demonstration is given by Cournot in a passage 
already referred to (Principes Mathcmatiqucs, p. 7S et seq.). 1 
have endeavoured to give a simplified version of Cournot's reason- 
ing in a note. 2 

1 Principes Mathcmatiqucs, last paragraph of cli. v. ; first paragraph of Art. 30. 

2 Before the tax, tho monopolist will have fixed the prico which renders his 
net profits a maximum. Ho may ho supposed to begin tentatively with a very 
low prico, and to go on raising tho price as long as tho increment of net profit 
which corresponds to n riso of price continues positive. He will stop just at 
tho point at which that increment ceases to be positivo and begins to he negative. 
That is tho required position of maximum. A rise of price above that point is 
attended with u fall in yros* receipts. For, by hypothesis, tho prico of riso is 
attended with a fall in net receipts; and net receipts equal gross receipts minus 
total cost ; and total cost decreases with the riso of price, since total cost diminishes 
with tho diminution of the quantity supplied, and that quantity diminishes 
with tho riso of price. If, then, gross receipts minus total cost diminishes whilo 
tho subtrahend total cost diminishes, much more must gross receipts diminish. 

After tho tax, tho quantity which tho monopolist seeks to maximise is tho net 
profits in tho sumo sens© as before (that is, gross receipts minus total cost) minus 
tho amount of tho tax, a certain pcrccntogo of gross receipts. This quantity 
will not bo a maximum at tho point before determined. For if tho prico bo raised 
above that point, tho increment of tho quantity to bo maximised (net profits 
minus tax) will bo 0 minus increment of the amount abstracted by the tax. Hut the 
increment of the amount abstracted is negative, sinco when tho price is raised the 
gross receipts aro diminished (as shown in tho last paragraph), and thereforo 
tho tax which is a fixed percentage of tho gross returns is diminished. It will bo 
tho interest then of tho monopolist to roiso tho price beyond tho old maximum 
point up to a new limit ; at which tho loss in respect of net profits (gross receipts 
minus total cost, which diminishes os the price is raised above tho old maximum 
point) is just compensated by tho gain in respect of tho diminution of tho tax. 
Tho now price therefore will bo higher than the old. 

A scruple may bo felt whether, as tho price is raised above tho old maximum 
point tho loss will overtako tho gain, as the reasoning requires. The answer is that 
tho loss (attending tho incrcaso of price above the old maximum point) is propor- 
tional to tho square at tho increment of tho price, whilo tho gain is simply pro- 
portional, it being supposed that tho tax is small (cp. above, p. 74). Whence 
in genoral thoro is a doterminato value for tho incrcaso of tho new price above 
tho old, such that tho gain of tho monopolist — tho not receipts minus tho tax — 
should bo a maximum. 

Tho mathematical reader will not expect tho accuracy of a purist in this 
popular version; tho general reader will perhaps bo disappointed in his expecta- 
tion of simplicity. I don’t know that much has been effected by this cumbrous 
simplification, except to show tho great superiority of tho genuino mathematical 
method. 
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Cournot s reasoning may be extended to any (small) marginal 
tax, provided that the aggregate tax increases with the amount 
supplied. 1 

Throughout all the eases which have so far been considered, 
there prevails what may be called the general rule, botli for com- 
petition and monopoly, that both parties suffer more or less from 
a tax. It remains to point out that in monopoly, as in competi- 
tion, there arc exceptions to this rule. The monopolist, indeed, 
always suffers, but his customers may be benefited in certain 
cases. 

There is first a peculiar tax in kind noticed by Cournot with 
respect to monopoly, and described in our former article with 
respect to competition : “ the abstraction of a certain portion of 
the exports in kind, to be disposed of in a manner not affecting 
the market under consideration." 2 

The case of several commodities presents a second class of 
exceptions, even more paradoxical in a regime of monopoly than 
in that of competition. If a monopolist supply two commodities 
for which the demand is correlated , that is either “ rival " or 
“ complementary, then a tax on one commodity may benefit the 
consumers of both. 3 To fix the ideas, let there be a railway, like 
our Midland, with two classes of passengers, first class and third 
class. Let there be imposed a small tax of say 2 or 3 per cent. 
ad valorem on the gross receipts of the first class passenger 
traffic ; or there being, as in fact, a tax already, let there be 

* As pointed out by Professor Marshall in tho pnssoge to which Professor 
Scligmnn refers when he soys that “ most writers, including Marshall [Principles, 
400) [see p. 402. 1st cd.. note, por. 1. p. 538. 3rd ed.) and Pnntnleoni ( Traslazionc , 
70), overlook this, mid confuse n tnx on gross receipts with n tnx on soles or 
amount produced." 

If the views, here stated summarily, and more explicitly in my article on 
" Tho Pure Theory of Monopoly " ( GiornaU degli Economist i, 1897). are correct, 
there is not tho slightest confusion or mistake to be attributed to either of tho 
authors thus disparagingly referred to by Professor Scligmnn. It is to be regretted 
that his intellectual sympathy is not always proportioned to his learning. 

• Above, p. 72. This kind of tnx is presupposed in Colonel Barone's theorem 
respecting a contribution proportional to the quantity; forming the fourth 
theorem of his ** Tcoria Mntcmntica dell* Imposta " (Oiornale degli Economist ! . 
March 1894), p. 207. 

3 In the case of rival demand, tho theorem mokes no postulate about the cost 
of production. Kither tho law of increasing or decreasing (marginal) cost may 
Prevail. There may even lx* no cost, two "mineral springs" controlled by a 
monopolist (rp. Cournot and Marshall) supplying without human effort two waters 
which may, to some extent, act as substitutes for each other. Or the (total) cost 
may be constant, not changing with that change in the amounts produced which 
is consequent on tho tax; as it is allowable, though not necessary, to suppose in 
our example of first and third class accommodation. In the case of complementary 
demand, it must bo postulated that production is correlated in a certain manner. 
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superimposed a small additional tax; I say the consequence of 
the new tax on first-class tickets may be to benefit passengers 
by lowering the fares of both kinds, both the third class and also 
the first class. 

A mathematical demonstration of this theorem has been 
offered elsewhere. 1 The reader who has seen how difficult it is 
to state in ordinary language the proof of the simple proposition 
that a tax on a monopolised article tends to raise its price 
(above p. 91, note), will not expect here a full statement of 
the more complicated argument relating to two commodities. 
He may be put on the track of the investigation by the following 
hints. 

Let x and y be respectively the first and third class fares (per 
mile or other unit) before the tax. After the tax let us suppose 
the directorate of the railway to alter the fares one at a time ; 
and first the first-class fares. 2 By the theory above stated, the 
first-class fares will be raised in consequence of the lax (the third 
class being for the time fixed), say to x x . There will result a 
diversion from first-class traffic, a rise in the demand for third- 
class accommodation. There might be expected then a rise of 
third-class fares in sympathy with the rise in the price of the rival 
accommodation ; for when the demand for an article is raised it is 
probable 3 that its price will rise, ceteris paribus. But other things 
are not the same here. For, while the purchasers are now dis- 
posed to give more for third-class accommodation, the sellers are 
more ready to offer third-class accommodation now that it has an 
advantage over the first-class in not being taxed. Tims the 
change in the third-class fare will be the resultant of two ten- 
dencies, one making for a rise, the other for a fall. There is nothing 
to show that the latter tendency may not preponderate. Accord- 
ingly, the new y, say y l9 may be less than the old one. This low 
third-class fare will tend — by the sort of sympathy between the 
prices of substitutes which has just been noticed — to drag down 
the first-class fare, when we come to the third step, which consists 
in determining the first-class fare, x 2 , which is most profitable 
to the monopolist, the third-class fare being fixed at y x . 

1 Bco Oiomale dtgli Economisli, 1887, Vol. I. p. 131 (E). In that article I 
give an explicit oxamplo of a possible curve, or rather numerical law, of demand 
for first and third class accommodation, such that if a tax of 2 or 3 per cent, is put 
on first-class tickots, it will bo tho interest of the management to lower both fares. 

2 Of coureo I do not supposo so delicate an adjustment — such a frictionlcss 
movement towards tho position of maximum profit — to be realised in tho concrete 
management of an English railway. But I think that it may bo of scientific 
interest to establish the theoretic possibility of tho paradox enounced in the text. 

3 Though in a regime of monopoly, not necessary. See Index, s.v. Paradox. 
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It is probable then that .r 2 will be less than x\. And there is 
nothing to show that it may not possibly be less even than x. 
There is nothing to show that the scries of subsequent steps will 
not converge to a system of two fares each of which is lower 
than the original one . 1 

The preceding theorem illustrates a general characteristic of 
monopoly, that the laws of incidence relating to that regime 
resemble, but are less exact than, those relating to a regime 
of competition . 2 To take another example from the case of 

1 An acute friend has objected : If it is advantageous to the monopolist to 
lower prices after the imposition of the tax, why is it not before ? I reply : Because 
the conditions of maximum profit are altered by the tax. Let x bo tho price of 
first-class accommodation, ami y that of third-class accommodation, before the 
tax; and let the corresponding quantities demanded be D x and D a . After tho 
tax, let x' and y' be the prices, D', and D' a the corresponding quantities. Then 
the profit of the monopolist is D.x+Djy before the tax, after tho tax JgD'jX'+D^y' ; 
if. to fix the ideas, we suppose the tax to be 5 per cent, ad valorem (on tho proceeds 
of first-class tickets), and for simplicity wo abstract expenses of production 
(supposed constant). Thero is no inconsistency in supposing that it is neither 
the interest of the monopolist to chango tho fares from x and y to x' and y ' before 
the tax, nor from x' and y ' to x and y after tho tax ; x being greater than x’, and 
y than y'. It is necessary only that D,a- 4- IXy should 1 m* greater than D'jX'+D^y', 
and ulso J J5D',x'-t-l >' a y' greater than JSD|:r+Djy; or that wo should have at 
tho same time ( D — D a y) less than (D,*— D',*'). and (D' s y'—D f y) greater than 
i8(D!X — D'jX'). It is notsurprising thatof two quantities which are known not to 
bo widely different (tho tax being small), one should bo greater than nineteen- 
twentieths, and less than tho whole, of the other, provided that tho quantities nro 
positive. Now it is probable that D,ar — D\x' is positive, if x is greater than 
.t,', ns D, is probably greater than D,' (tho monopolist reducing his offer of tho 
taxed commodity). Nor is it improbable that JD'jy' — D f y should be positive; 
nor inconsistent with the supposition that y' is less than y. 

Tho objector may still insist : If Dr is greater than D'r', why not raise x' to r, 
leaving y' what it is ? To which I reply that the proceeds of the first-class traffic 
will no longer l»e Dr in that case, but r x fimt-class accommodation demanded 
at the prices x (first-class) and y' (third class), say x x a. Now 4 may fall off 
so rapidly, ns the first-class fare is raised from r' to r, owing to the counter attrac- 
tions of the third class (at the price y') that the monopolist will lose more by tho 
decrease in the demand for first class than ho gains by that increased demand 
for tho third class which ho at tho same time causes. 

* This greater latitude is explained by tho circumstance that in monopoly, 
unlike competition, tho producer (or, mu tat is mutandis, tho monopolist buyer] 
must tako account of tho chungc in demand price caused by variation in tho 
amount of product which he may offer ( ep . Marshall, Principle oj Economics, 
Part II. p. 802, 3rd cd.). If 0 be that amount and p the price (ibid.), tho marginal 
cost is equated in competition to pofl. but in monopoly pAfl -f- £A/>. Accord- 
ingly, in determining tho variation in the position of equilibrium due to a (small) 
tax (cp. Cournot, Principrs HI athimatiques, ch. vi.). whereas in competition tho 
highest order of differential (of p with respect to 0 , taking 0 as tho independent 

variable) which wo need take account of. is of the form dp , in monopoly we have 

d0 

also to take account of differentials of the form Tho sign of tho former is 

given by tho law of diminishing utility. But the sign of tho latter is not usually 
a datum. 
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correlation. We have seen that when production only is correlated, 
“ it being supposed that the demand for one commodity is inde- 
pendent of the demand for the other,” in a regime of competition 
(1) a tax upon two rival products will raise the price of the 
taxed one, and lower the price of the untaxed one ; (2) a tax 
on one of two complementary products will raise the price of 
both. 1 

Now let the correlated production be in the hands of a mono- 
polist, the demands as before being uncorrelated. Then (1), as 
before, a tax upon one of two rival products will raise the price 
of the taxed one ; but it will not, as before, necessarily — it will 
only probably — lower the price of the untaxed one. Also (2) 
as before, a tax on one of two complementary products will 
certainly raise the price of the taxed one, but will only probably 
raise the price of the un taxed one. 

For example in a regime of monopoly it is probable, though 
not so certain as in a regime of competition, that a tax on malt 
would tend to lower the price of wheat in a country dependent 
on a limited area for its supply of both products ; assuming that 
the production was not (otherwise) correlated. Contrariwise if the 
products are complementary in respect of the rotation of crops, 
as the Malt Tax Committee of 18G2 suppose. “ The effect of the 
malt tax,” they say, “ is to interfere with the due rotation of 
crops,” 2 and therefore presumably to cause wheat to be grown 
in more unfavourable conditions, at a higher price. 

Some peculiar cases of rival production are constituted by the 
property that in monopoly identical objects may be sold at 
different prices : for instance seats for men or women at a theatre. 
If instead of the theatre tax which is now levied in Italy there 
were imposed a tax on men's tickets only, the ladies would be likely 
to gain not only in exemption from the tax, but also in having 
less to pay for their tickets. That is supposing the demand for 
one kind of ticket to be independent of the demand for the other 
kind. A fortiori if, as it is natural to suppose, the demands are 
complementary . 3 For it is probable in monopoly, as it is normally 
true in competition, that “ a tax on one of two complementary 
commodities [t. e. “ for which the demand is correlated ”] will 

1 Above, p. 73, par. 2, where, by a misprint, or lapsus plumcc, the predicates 
of two propositions wore transposed in the original version. 

* Parly. Papers, 1808, 420. Cp. Evidence, 18G7 : Q. 2G1G, 2952, 3023, 3305. 

* The young man who treats his lady friends to tickets, and the paterfamilias 
who provides for mixed parties, would bo disposed ceteris paribus to give more for 
men’s tickets if ladies’ tickets were lowered, or moro for ladies’ tickets if men a 
tickets were lowered. 
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raise the price of the taxed one, and lower the price of the one 
which is not taxed.' 1 

Following an order similar to that of the corresponding 
section on competition, we shall now leave correlation out of 
sight, and go on to consider the general case in which a mono- 
polist deals with two or more competitive groups. For example, 
we might imagine one of our islands A, B, C , 2 to be now held 
by a monopolist. As before, we shall find that it is not indifferent 
whether a certain tax is levied on transactions between A and 
B, or on transactions between B and C. If, as before, we suppose 
the materials supplied by C to be constant in quantity and 
independent of human effort, wc have now three cases, according 
as A (the consumers), B (the manufacturers), C (the landlords) 
form a monopoly. In the first case a tax on the product will 
prejudice both parties, not only in general as in competition, 
but always — correlation of supply or demand not being now 
supposed. For the circumstance which forms an exception 
in competition, the inelasticity of the consumer's 3 demand, 
cannot occur in monopoly . 4 * In the second case a tax on the goods 
produced by the monopolist B will not prejudice C; for the 
monopolist will have already done his worst . 6 In the third 
case a tax on the product will, on the general supposition that 
the demand of the consumers is not perfectly inelastic, prejudice 
the landlord in general in monopoly as in competition ; but 
not in monopoly always. For, though in consequence of the 
tax the demand on the part of the (competitive) producers in B 
for the (monopolised) article supplied by <• falls, yet it does not 
follow that the price of C will fall. For it is one of the irregu- 
larities of monopoly as compared with competition that a rise [or 
fallj in the demand for a monopolised article is not necessarily, 
but only probably, attended with a rise lor fallj in its price . 0 

1 Above, p. 73. a Above, p. 75. 3 Above, loc. cit. 

* This may bo elegantly exhibited by tho curves which Messrs. Auspitz and 
Lieben have employed to illustrutc the case in which tho monopolist is a solo 
buyer. * See E. Vol. I., p. 1 13. 

6 Supposo that tho demand for the monopolised commodity increases in tho 
sense that tho average consumer “ will buy more of it than ho would beforo at tho 
same price, and that he will buy as much of it ns beforo at a higher price ” 

( Principles of Economics, Book III. chap. iii. § 4, 3rd ed.). Then tho demand- 
curve will © shifted outwards, as in Professor Marshall's figures 20, 27, 28. 
Tho Monopoly revenue curve (ibid.) will accordingly be modified. Tho now q a will 
be on n constant revenue curve (ibid.), which is further “ out,” or away from tho 
axis than tho corresponding old curve. But there is nothing to prove that tho 
new Lq x is greater than the old one; the displacement of tho demand curve may 

be such that — whatover tho shapo of tho “supply-curve ” — tho now Lq t is less 

than the old one. 
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1 , h “ SUrV , cy ° f ,nar S mal taxes of monopolised articles n.av 
conclude with the reflection that the consequence of such taxes 

appear to be in general more unpredictable in monopoly than 
in competition. 


a, B C d. That taxation upon the profits of a monopolist 
cannot be shifted is universally acknowledged. It may be 
observed that this is true not only as stated in the books of a 
capitation tax consisting of a lump sum, and an a,/ valorem 
tax directly proportionate to profits, but also of a progressive tax 
on profits (the proportional contribution increasing with the 
amount). 1 Of course the alteration of the monopolist's revenue 
may produce, as in the case of competition, 2 an indirect result on 
the margins of work and saving. 

a, B c. To attribute mobility to monopoly may appear a 
contradiction in terms. The designation may, however, be 
appropriate to a certain mixed ease intermediate between 
monopoly and competition when there is present mobility of 
labour and capital, but not the other characteristic of perfect 
competition, unique price determined by higgling of the 
market. 


Crossing Mont Blanc from Italy into France, at a little 
mountain inn which is perched high above Chamonix I had some 
refreshment in the charge for which one item was a franc for a 
slice of bread. 1 don't suppose that this franc had any exact 
correspondence with the marginal efforts and sacrifices requisite 
to produce bread and carry it up to that height. It might have 
been so if several of the Chamonix bakers had erected each a 
shop or booth on the rock and competed with each other. Sup- 
posing this to be impracticable under the circumstances, it might 
still be open to any citizens of Chamonix to start a rival auberge, 
if it appeared that the proprietor of the existing one was making 
more than ordinary profits (account being taken of all the hard- 
ships incident to the business). In such a case we have “ indus- 
trial ” without “ commercial " competition. The case is perhaps 


Tho rationale of this uncertainty, us well as others which havo been noticed, 
is to bo found in tho samo “ dominant fact in the theory of Monopoly ” (above, p. 
94, noto). In competition wo aro concerned only with the rise in tho amount 
demanded at oach prico, tho variation of Cournot's function F(p), say 6F(p). If 
thi® ' 8 po9itivo, tho price must rise, tho law of decreasing returns prevailing. In 

monopoly wo havo also to look to tho sign of jj- SV(p), which is not usually given. 

1 Soo article in Oiomale degli Economist (E.) 

3 Above, p. 70. Tho effect of such a tax on tho margin of production is ex- 
hibited by Colonel Barono in tho second theorem of " Teoria Matcmatica dell' 
Imposta ” ( Oiomale dcyli Economisti), 1894. 

VOE. II. 


H 
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common where there is a large establishment and a comparatively 
small number of customers. 

As Professor Walras has well observed, these conditions are 
realised much more often than is supposed — 

“ tel fabricant de chocolat, qui vend son cliocolat 3 francs la 
livre quand il le debite sous le nom modeste de ‘ chocolat superfin’ 
enveloppe simplement de papier glace le vendra 4 francs la livre 
a la condition de le parfumer k la vanille et de le debiter sous 
le nom de 4 chocolat des princes,’ envelopp6 de papier dor<5. II 
en est de meme des differentes places d un theatre, dont les 
diffe rents prix ne sont nullement proportionels au frais de pro- 
duction de ces places.” 1 

In such cases the incidence of taxation will partly obey tho 
law of monopoly and partly that of competition. For marginal 
taxes not large enough to overcome the friction which resists 
mobility, it should seem that the law is rather that of monopoly 
than of commercial competition, our a B C D rather than our 
ABCD. One difference would bo that, where the demand of 
the consumer is very urgent, the tax would fall on the producer to 
a greater extent than is to be expected in a regime of perfect 
competition. 2 In general the consequences of the tax become 
more unpredictable in virtue of the property under consideration ; 
a difference which is perhaps aggravated by the circumstance that 
the case is apt to be one of joint production. 

&l b. The law of 44 increasing returns ” docs not constitute 
such an important subdivision of monopoly as of competition. 
There is no difficulty in the case of monopoly in understanding 
how production should stop short in the full career of tho law of 
increasing returns, the diminution of the cost being more than 
counterbalanced by the falling off of demand. 3 The principal 
difference between the case of increasing and decreasing cost, is, I 

* Economic Politique Pure, p. 416; cp. SchOnberg’s Handbuch ; nrticlo by F. 
Neumann, especially ii. 3; Acworth, Railurays and Traders, eh. iv. So Hermann 
( U ntereuchunrjcn, eh. vi. p. 410, cd. 1870) of a shopkeeper who uses smuggled wares 
along with wares which have paid duty : “ Stellen sich die preisc holier als dio 
8chmuggclprciso tiefer als dio preiso dor verzollten waarc.” It is not cusy to sec 
how this can be, unless tho shopkeeper onjoys somo of tho properties of a mono- 
polist. Professor Marshall points out that tho “ dominant fact in tho theory of 
monopolies” ( cp . above, p. 91) “is dominant also in tho easo of uny producer 
who has a limited trade connection which ho cannot quickly enlarge.” 

* Above, p. 90, not© 3. 

3 Regarding tho action of increasing returns as essentially differont in tho caso 
of monopoly and competition, I cannot quito accept Professor Scligman's state- 
ment with respect to a (specific) tax on a monopolised article. “ Of course tho 
samo qualifications aro to bo introduced as before (in a regimo of competition J 
according os tho monopoly industry obeys tho law of tho constant diminishing 
or increasing returns ” ( Shifting and Incidence, p. 161). Not “ of course,” surely. 
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think, that the price is apt to be raised— will be raised ceteris 
■panbus — to a greater extent in the case of decreasing than in 
that of increasing cost . 1 

a 2* The remaining branch is the shortest, yet not perhaps the 
least fruitful with regard to general economic t heory, which rather 
than finance is here cultivated. Where two or more monopolists 
take part in a system of bargains there are no laws of incidence, 
for there are none of value. It has long been recognised that 
the bargain between two monopolists 2 is indeterminate ; it is 
now submitted that a system of bargains in which two or more 
monopolists deal, not directly with each other, but with one or 


more competitive groups, is also indeterminate. Suppose, for 
instance, a miller dealing with two monopolists, one the owner of 
the ground, the other of the water-power — as in an example put 
by Professor Marshall , 3 the only writer, so far as I know, who has 
given a hint of this theory. Let there be a number of such 
millers in competition with each other; and let the ground rent 
and the water rent be subject to revision from time to time, e. y. 
every year. The monopolists might go on for over shifting the 
rents, making moves against each other like two chess-players 
when on each side there survives only the king with one or two 
inferior pieces. 


The theorem may have some bearing on a system which is 
regarded by some as the ideal of the economic future, that each 
industry should be consolidated into a “ Trust ” or combination. 
Such a system would be characterised by instability, by fluctua- 
tions of prices such as now occur in railway wars, but more pro- 
longed ; for in so far as the combatants, like the two landlords in 
the example given, are not direct competitors, the combat seems 
less likely to be terminated by cither the ruin of one party or the 
amalgamation of the two. That consummation may be more 


apt to occur when the two monopolists supply, not comple- 
mentary articles, like land and water-power, but rival commodi- 
ties. But even in this case the proposition that value is between 


1 I am compelled to differ from Professor Grozioni ( Istituzioni dc/lc Finance, 
p. 338) on this point. As already pointed out (above, p. 90) tho imposition of a 
tax u per unit of commodity is in general of the form mxA~( 2A+B+C') ; where 
A is always negative, B is negative or positive according ns the law of decreasing 
or increasing returns provnils; nothing is known of the sign of C — it represents 
tho clement of chance in tho theory of monopoly (Index, A priori probabilities). 
Accordingly, ceteris paribus, A and C being constant, tho increobo of jirico is 
greater when tho law of increasing returns prevails. 

* Sidgwick, Political Economy, Book II.. eh. x., § 3; Jevons. Stale in Itclation 
to Labour, p. 154; BOhm-Bawork, Positive Theory of Capital, Book IV. cli. ii. ; 
cp. Mathematical Psychics, pp. 21 et seq ., by the present writer. 

• Principles of Economics, Book V. eh. x. 
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certain limits — over a certain range of price — indeterminate may 
well be of considerable theoretical importance . 1 

For further discussion of this and other subjects touched upon 
here, I once more refer to the contemporary article on the Pure 
Theory of Monopoly in the Giomale degli Economisti. 


The character of pure theory, deduction from received first 
principles, attaches not only to the incidence of taxes, which has 
been considered in the preceding paragraphs, but also — in a minor 
degree, doubtless — to the distribution of the fiscal burden among 
the taxpayers, which is to be considered in what follows. 
There is at least one aspect of this subject which may present 
sufficient length of reasoning and strength of premises to deserve 
the title “ pure.” The view thus distinguished is that according 
to which the sacrifice felt by the taxpayer is a dominant factor 


in the apportionment of the fiscal burden, the hedonistic, or in 
a special sense utilitarian, principle of taxation, as it may bo 
called. Some other principle may be held — for instance, that 
of “ ability,” or “ faculty,” in a more objective sense , 2 but can 
hardly be held to belong to the domain of pure theory. 

1 Tho coho of wnylcnvoa on mines to which Professor Marshall directs attention 
(/oc. cit.) may illustrate the general principle, or rather absence of principle. It 
appears from evidence given before the Commission on Mining Royalties that it 
is not always possible to make tho negotiation for royalty and wayleavo concurrent 
(Q. 590). Tho lessee who. having sunk much capital on a mine, wants to tuko 
U p on adjoining mine ** denis with a halter round his neck " (Q. 501); he has been 
•• got into n cleft stick '* (Q. 075; cp. Q. 5090). There is also much evidence 
that " tho royalty is reduced by the rate of wayleavo paid ” (Q. 13,151). “ A 

lower royalty is taken than would be if not subject to wayleavo ” (Q. 1933; cp. 
Q. 13,218, 11,300, 13,151. 13.749, etc.). Let us imagine these transactions to bo 
effected successively, ns thus : Tho first step is to take a leuso of a coal-field for 
a certain period. The second step is to take n wayleavo or some other subsidiary 
privilege. The terms exacted for this privilege being onerous, tho third stop 
would be on a revision of the first lease to lower the rent for tho coal-field. Tho 
fourth step, it may be supposed, would be on a revision of the other lease to still 
further raise tho way leave. Rut this result is not certain, or not certain to 
continue ns tho series of steps is piolongcd. It may bccorno tho interest of tlio 
owner of tho subsidiary privilege to lower his terms in order to cncourago tho 
industry, woyleave being a charge of so much per ton. The principal landlord 
may retort by raising his terms; and the sec-saw may go on ad infinitum. Tho 
lessco would not necessarily bo worse off than if ho had to deal (for both coal- 
field and subsidiary privileges) with a single monopolist — except so far as tho 
instability of value is harassing to industry. 

Of course I do not suppose such a prolonged series of steps as I havo described 
to occur in the concrete. But I think it is a legitimate fiction in order to bring out 
tho contrast that, whereas in a regime of competition a series thus continued 
theoretically tends to a definite position of equilibrium (as illustrated e. g. by 
Professor Walras in his Economic Politique Pure), in a regime of monopoly thero 
docs not exist, even theoretically, a determinate position of equilibrium. 

2 These terms are often applied to the principle of subjective sacrifice. Cp. 
Cohcn-Stuart, Bijdragc tot dc Thcoric dcr Progressive inkomstcnbclastung, ch. i 
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. T, * e Purest as being the most deductive form of ut ilitarianism 
from whlch Bwit-ham reasoned down (o equality.* There 
are those who regard this form as also purest, in that its first 
principle is the most apt to be universally accepted. That 
principle proposes as the end of action, or criterion of conduct 
the greatest sum-total of happiness; the intensification of 
pleasure, its prolongation and distribution among increased 
numbers being approved only when they conduce to that end. 
llie conception has been formulated mathematically by the 
present writer.* In extending the summation of pleasure 
according to the formula, over all time and all sentience, it is 
to be considered that, just as egoism is never so perfect but 
that distance in time renders pleasure less attractive, so utili- 
tarianism is never so perfect but that persons whose interests 
are widely separate will not each “ count for one ” to the other.* 

This remark may seem particularly appropriate to the adop- 
tion of utilitarianism as the rule of political action. The average 
citizen cannot be expected to care much for the interests of the 
foreigner, perhaps not very much for the interests of fellow- 
citizens outside his own class, nor at all for a remote posterity. 

The proof of utilitarianism as the principle of political action 
has been variously conceived. The same speculative height is 
readied by different paths . 4 There is an approach on the 
economic side which it may be allowable to point out here. Let 
it be granted that there is a certain analogy between political and 
industrial co-operation or concerted action — an analogy admitted 
by many high authorities with respect to the fiscal action of the 
State . 6 We must not regard as an essential feature of the 


Tho connection between tho two meanings is very happily explained by Professor 
ooligman, Progressive Taxation, p. 191. Bcntham inveighs with characteristic 
vehemence against the ambiguity of tho term " faculties ” in tho French 
Revolutionary Declaration of Rights (II 'orks, Vol. II. p. 518). 

1 “ Propositions of Pathology upon which tho Advnntago of Equality is 
Founded,” Principles of the Civil Code, Part I. ch. vi. (Works, Vol. I. p. 304) ; Con - 
slttuhonal Code, Book I. ch. iii. sec. v. (Works, Vol. IX. pp. 14-18) et passim. 
S , M,U 8 doctr . ino of equality is not so clear (Utilitarianism, p. 93). Fitzj ames 
Stephen complains of its obscurity with somo reason (Liberty, Equality, and 
Fraternity, ch. v.). 

* M a t l,tematica l Psychics, p. 67 et seq. On tho pleonastic words “ of the greatest 
number ” commonly suffixed to ‘•greatest-happiness,” see ibid. p. 117 . and cp. 
somo good remarks by Professor Montague at p. 34, of his preface to Bcntham’s 
Fragment of Government. 

8 Ibid., Appendix IV., “ On Imperfect Egoism.” 

4 There aro somo valuable reflections on Bentham’s proof, or want of proof, in 
Professor Sidgwick’s article on Bentham in tho Fortnightly Peview for 1877, 
Vol. XXI. p. 647. 

6 E. g. the well-conceived analogy between the State in its fiscal capacity and a 
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analogy the circumstance that in economic bargains there 
generally prevails a rate of exchange corresponding to final 
utility. That circumstance is brought about by competition, 
which does not exist in the case of the political contract. It is 
therefore improper, with Lord Auckland, to call income-tax “ a 
fair price for protection,” 1 to ask with Thiers, “ What is society 
if not a stock company in which every one has more or fewer 
shares? ” 2 This is the fundamental fallacy of the “ quid pro 
quo principle ” or “ benefit theory,” which is justly rejected by 
J. 8. Mill, 3 Professor Seligman, and other high authorities. The 
“economic ” theory of taxation propounded by Professor Sax, 
his “ conception of tax as a value-phenomenon,” 4 appears open 
to a similar objection. The truer analogy is with those economic 
bargains which arc not governed by competition ; for instance, 
an agreement between an employer or an association of employers 
and a trade union, or, as in the case of a “ boundary ” dispute, 
two trade unions. Is there any general principle governing 
such agreements ? 

The present writer has suggested, as the principle apt to bo 
adopted by two [or, mutalis mutandis, a few] self-interested 
parties contracting in the absence of competition, the greatest- 
happiness principle, slightly modified : that arrangement to be 
made which conduces to the greatest sum-total welfare of both 
parties, subject to the condition that neither should lose by the 
contract. 5 Of course each party would rather have his own way 
completely. But the action of self-interest being suspended by 
mutual opposition, the more delicate force of amity which even 
in economic men is not entirely wanting,® may become felt. 
Moreover, each party may reflect that, in the long run of various 
cases, the maximum sum-total utility corresponds to the maximum 
individual utility. lie cannot expect in the long run to obtain 
the larger share of the total welfare. But of all principles of 
distribution which would afford him now a greater, now a smaller 

co-operntivo institution in Professor Do Viti’s Carnilcrc Tcoricctico dell' Economm 
Pinanzicria, p. 103, ci seq. Cp. Professor Grnziani, I slituzioni, lib. 3, cop. 4, and 
authorities there cited. 

* Quoted by Professor Scligmnn. Progressive Taxation, p. 9G, in which context 

many similar references will be found. 2 Ibid. 

2 Political Economy, Book V'. ch. ii. § 2, pnr. 2. 

4 “ Die P rogressi vsteucr, ’ ’ p. 87 el seq., in the Austrian Zcitschrifl Jiir 
Volksuirtschajt, Vol. I. Part I. Cp. Qrundlcgung, pttssim. 

6 Mathematical Psychics, p. 53. 

• Much ovidcnco was given before the Labour Commission ns to the boneficinl 
effects of " closer acquaintanceship between the parties." (Group A, Q. 007. Cp. 
Q. 2,010, 15,072-3, etc.). 



THE ri’RE THEORY OF TAXATION* 


103 


proportion of the sum-total utility obtainable on cad, occasion 
the principle that the collective utility should be on each occasion 
a maximum is most likely to alTord the greatest utility in the 
long run to him individually . 1 Thus the recommendation of 
utilitarianism to self-interested parties would not be— as 
Bent ham’s teaching has been said to be— like making ropes out 
of sand . 2 A fortiori , the higher the degree of public spirit which 
is ascribed to t he parties. 


On these or other grounds assuming the greatest -happiness 
principle to lie the test of governmental action, at least with 
respect to taxation, let us proceed to apply the principle. The 
primary problem is to determine the distribution of those taxes 
which are applied to common purposes, t lie benefits whereof 
cannot be allocated to particular classes of citizens. The con- 
dition that the total net utility procured by taxation should be 
a maximum then reduces to the condition that the total disutility 
should be a minimum . 3 From the condition that the total dis- 
utility should be a minimum, it follows in general that the 
marginal disutility incurred by each taxpayer should be the same. 
But if the inequality of fortunes is considerable with respect 
to the specified amount of taxation, there may not be taxation 
enough to go round, so ‘to speak. The solution of the problem 
is that the higher incomes should be cut down to a certain level. 
At the same time the fact that the general marginal condition 
is not perfectly satisfied, suggests the solution of a wider, a 
secondary problem, namely, to determine the distribution of 


taxation, not being limited to that amount of which the benefit 


is indiscriminate. The solution of this problem in the abstract 
is that the richer should be taxed for the benefit of the poorer 
up to the point at which complete equality of fortunes is attained. 


1 Thus it would appear reasonable that a foreman who is insolent to the work- 
people, and not particularly serviceable to the employer, should be dismissed, if 
thereby the employer’s profits nro not sensibly diminished, while the workpeople 
gain considerably in freedom from annoyance; or. again, that workmen should 
consent, on terms not extravagant, to do a little extra work on an emergency, if 
thereby tho employer is saved from considerable loss. But to illustrate fully the 
applicability of the principle would be out of place in this article. 

2 Professor Sidgwick in Fortnightly ltevicw, toe. cit. 

3 Tho authority of Bcntham may bo cited in favour of this theory of 
tnxation : — 

It is therefore necessary that those who create wealth by their labour should 
givo up a portion of it to supply tho wants of the guardians of the State. . . . 

11 All government is only a tissue of sacrifices. The best government is that in 
which tho valuo of those sacrifices is reduced to the smallest amount ( Principles 
of the Civil Code, Part I. eh. xiii.. Works, Vol. I. p. 13, cd. 1830). 

“ To take euro that this pain of constraint and privation be reduced to tho 
lowest term ” ( View of a Complete Code of Laus, ch. xxix.. Works, Vol. III. p. 204). 
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The acme of socialism is thus for a moment sighted ; but it is 
immediately clouded over by doubts and reservations. 

In this misty and precipitous region let us take Professor 
Sidgwick as our chief guide. He best has contemplated the crown- 
ing height of the utilitarian first principle, from which the steps of 
a sublime deduction lead to the high tableland of equality; 1 but 
he also discerns the enormous interposing chasms which deter 
practical wisdom from moving directly towards that ideal. 

“ In the first place it is conceivable that a greater equality 
in the distribution of produce would lead ultimately to a reduction 
in the total amount to be distributed in consequence of a general 
preference of leisure to the results of labour on the part of the 
classes whose shares of produce had increased.' * 2 

There is also the danger — 

“ That the increase through equalisation of (lie incomes of the 
poorer classes will cause the population to increase at a more 
rapid rate than at present ; so that ult imately the increment of an 
average worker's share will be partly spent in supporting a larger 
number of children, and partly reduced through the decrease in 
the efficiency of the more crowded labour.” 3 

It is remarkable that Mill should have apprehended the 
dangers of deficient production and excessive po]>ulation less than 
the danger to liberty. The weighty sentence into which ho 
condenses the substance of his teaching on liberty deserves to 
be repeated. 

“ It is yet to be ascertained whether the Communistic scheme 
would be consistent with that multiform development of human 
nature, those manifold unlikenesses, that diversity of tastes and 
talents, and variety of intellectual points of view which not only 
form a great part of the interest of human life, but in bringing 
intellects into stimulating collision and by presenting to each 
innumerable notions that he would not have conceived of himself, 
are the mainspring of mental and moral progression.” 4 

Liberty is not the only one of the higher goods which is 
threatened by a dull equality : there is also the “ function of 
maintaining and developing knowledge and culture,” the per- 
formance of which function, as pointed out by Professor Sidg- 
wick, has hitherto been largely due to “ rich and leisured 
persons.” 5 

* Principles of Political Economy, Rook III. ch. vii. § 1. 

* Loc. cit. § 2. 

3 Ibid. 

* Political Economy. Book II. § 3. 

c Ibid. 
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The transition is easy (o another reservation, which is in some 
sense more intrinsic than the preceding. The Benthamie 
argument that equality of means tends to maximum of happi- 
ness, presupposes a certain equality of natures : but if the 
capacity for happiness * of different classes is different, the 
argument leads not to equal, but to unequal, distribution. The 
testimony of Professor Sidgwick that Bentham would probably 
have recognised this reservation 2 carries a double weight o'f 
authority. The possibility corroborated by so high evidence 
is calculated to temper the more drastic applications of 
utilitarianism. 


The preceding reservations relate to the pursuit of socialistic 
equality by any methods; the following relate more particularly 
to the pursuit of that end by means of taxation. A progressive 
tax rising to such a rate that it would not be the interest of the 
taxpayer to increase his fortune by saving or enterprise above 
a certain amount , 3 while improving the distribution, would check 
the augmentation of the community’s wealth. There is, how- 
ever, to be set off the probable increase of saving among the 
poorer classes . 4 Especially the investment of capital in persons 
by way of education might be increased.® There would be an 
increase of production also so far as the proceeds of socialistic 
taxation are applied to render the poorer classes more efficient . 0 
But against this increase in the efficiency of the poor might 


n^Vor Crm,n<> 0ey mS 1,000 • ra P ,0 3* d b y tho Prcson* writer (op. cit., p. 5 7 ; cp. 
pp. 04 12o) to designate differences both in the amount of means which different 
individuals may require in order to attain the threshold or zero-point of happiness, 
nnd in tho amounts of utility which they may derivo from tho samo additions of 
means abovo that point. Compare Professor Carver's weighty observations 
(American Acad, of Polit. Sci. 1805, p. 82) upon differenco in wants — a term which 
may also refer to differences in the amount of means needed for efficiency. 

• Professor Sidgwick says : " I do not however think that Bcnthnrn intended 
to deny (1) that ono person may be more capable of happiness than another, or 
(2) that, if so, tho former’s happiness is more important than tho latter’s, ns an 
element of general happiness.” (Elements of Politics, p. 583, note 2. Cp. note 3 
for a fuller statement of Professor Sidgwick's own view.) 

• Tho condition which a progressive tax must fulfil in order not to have this 
effect, is clearly expressed by Professor Ulisse Gobbi in a recent tract to which tho 
chaste uso of mathematics lends a peculiar charm. (Sul caratlerc rationale dell' 
imposta progressiva, § 3.) 

4 Cp. Bastablo, Public Finance, 2nd edition, p. 295, and, with special referenco 
to the problem of distribution with which Trade Unionism is concerned, Professor 
Marshall's Economics of Industry (1879), p. 202. 

Cp. Marshall, Principles of Economics, sub voce. Discount of future pleasure; 
also Sidgwick's Principles of Political Economy, Book III. eh. ii. 

• Tho exemption of a minimum is to bo defended not only after Bentham 
(Constitutional Code, eh. xv.. Works, Vol. I. p. 319) on the ground of least sacrifice, 
but also on tho ground of greatest efficiency. 
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have to be set some decrease in the efficiency of the not very 
rich . 1 

Again, there is the general presumption against governmental 
action, the special danger that taxation extended beyond its 
proper objects will be abused. The warning comes with less 
weight from those who are ready to employ taxation for a col- 
lateral purpose of which they themselves approve — the correction 
of intemperance. 

In fine, the increase of taxation is limited by evasion. 

These extensive, though briefly indicated, reservations reduce 
the prim a facie revolutionary dictates of pure utilitarianism 
to the limits of common sense. The position thus defined is 
much the same as Mill’s . 2 “That the State should use the 
instrument of taxation as a means of mitigating the inequality of 
wealth ’’ is not to be demanded when a “ tax on industry and 
economy,” a check to the growth of wealth, is thereby imposed . 3 
But the utilitarian will be as “ desirous as any one that means 
should be taken to diminish those inequalities ” : such means 
as the limitation of inheritances and the taxation of unearned 
increments, so far as these means arc free from the dangers above 
enumerated. A similar reconcilement between equality and 
security 4 is taught in an article replete with utilitarian wisdom 
on The Ethical Basis of Distribution , by Professor T. N. Carver. 

The minimum amount of repression for check to the growth 
of wealth] is secured by imposing an equal sacrifice on all members 
of the community, but the minimum amount of sacrifice is secured 
by collecting the whole tax from those few incomes which have 
the lowest final utility. No rational writer advocates the latter 
plan exclusively, but many rational writers do advocate the former 
plan. Yet it is not beyond dispute that the former plan ought to 
be followed exclusively.” 6 

This passage, read with the context, almost exactly expresses 
the thesis here maintained ; except that the last sentence is 
asserted rather too diffidently, and the first clause much too con- 
fidently. Minimum sacrifice , the direct emanation of pure 

1 For an instance see below, p. 120. 

2 For some differences from Mill see below, p. 115. 

s Mill, Political Economy, Book V. ch. ii. § 3. 

4 The reconcilement is taught by Bcntham with respect to legislation in 
general. Sec the forcible chapter on “ Security and equality — their opposition,” 
with tho context ( Principle s of Civil Coflc, Part I. ch. xi. cl passim) -, c.g. “ It 
is not equality itself but only a tendency towards equality, after all tho othors 
(security , subsistence, and abundance) arc provided for, that is tho proper object 
of endeavour ” ( Works, Book III. p 294). 

5 Annals of the American Academy, 1S93, p. 97. 
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utilitarianism, is the sovereign principle of taxation; it requires 
no doubt to be limited in practice ; but query whether the requisite 
limitation is to be obtained from equal sacrifice , or any of the 
cognate subsidiary forms of the hedonic principle which arc 
presently to be considered ? 

Before leaving the principle of minimum sacrifice, let it be 
observed that, under the limitations which have been described, 
this principle may also be applied to justify differential taxation 
on the ground of differences in other respects besides size of 
income : for instance, difference in the permanence of the income , 1 
differences in civil state , 2 number of children , 3 age , 4 and other 
attributes . 5 6 

Besides the principle of minimum sacrifice, which has been 
considered, there are other species of the hedonic theory of tax- 
ation. The most familiar are the principles of equal and of 
proportional sacrifice : that each taxpayer should sacrifice an 
equal amount of utility, or an equal proportion of the total utility 
which ho derives from material resources. The former species is 
the commonest in England; the latter flourishes in Holland . 0 
The two species might be included in a genus termed “ like 
sacrifice. ” 

It will be convenient to consider first the practical con- 
sequences, next the theoretical proof of these two principles. 

In order to deduce conclusions from either premiss, there is 
required another premiss relating to the law of diminishing 
utility. There are some reasons for assuming — it is at least the 
simplest hypothesis — that utility diminishes in inverse ratio to 

1 It is hardly necessary to refer to Mill's magisterial discussion of this matter. 

* An instanco of taxation varying according as the taxpayer is married or not 
is reforred to below on p. 133, note 2. 

* All would not agreo with Mill that having a largo family, so far as concerns 
the public interest, is a thing rather to bo discouraged than promoted. 

4 Sco tho curious remarks of McCulloch on this subject {Edinburgh Review, 

1833, vol. 57, p. 150). 

6 Dr. Robert Meyer has given n list of attributes ( Principien der gerechtcn 
Besteucrung, p. 53). Of course it must be remembered that, ns Mr. Cohon-Stuart 
points out, by attempting to make corrections without sufficient data wo run tho 
risk of making our result worse. 

* The honour of clearly distinguishing these principles appears to belong to Mr. 
Cohon-Stuart {Bijdrage tot de Theorie der Prog re** i eve Inkomstcnbelaslung, eh. i. § 4). 

Ho does not seem to dcsorvo Professor Scligman’s disrespectful criticisms : “ Much 
ado about nothing ” {Political Science Quarterly, Vol. VII. p. 337) ; “ Cohon-Stuart 
takes a long timo explaining this, but as wo know it is nothing new, being precisely 
what Mill expressed in other words ” {Progressive Taxation, p. 184 ; cp. as to Mill’s 
formula, p. 130). It may well bo doubted whether Mill entertained tho notion of 
proportional sacrifice, or distinguished it from that of equal sacrifice. It is certain 
that tho ideas have been confounded by other writers. 
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means, after the law of Bernoulli . 1 Upon this assumption the 
principle of equal sacrifice gives proportional taxation ; 2 the 
principle of proportional sacrifice gives progressive taxation . 3 

But there seem to be better reasons for assuming that the 
utility diminishes with the increase of income at a faster rate. 
There is the testimony of high authorities, Montesquieu , 4 5 Paley , 6 
J. B. Say G and many others cited in the learned pages of Pro- 
fessor Seligman. True, Mill regards the doctrine as “ too dis- 
putable altogether ” with regard to the higher incomes. But 
neither Mill nor any other considerable authority has held that 
the diminution is less than in the inverse ratio of the income. 
Mill’s estimate being the lowest, we may take as the most 
probable estimate one intermediate between his and others, and 
assume that the utility diminishes at a rate exceeding the increase 
of income, if not for the highest incomes, at any rate for incomes 
considerably above the usually exempted minimum. 

This presumption is confirmed by the observation that the 
property in question, the diminution of utility out of proportion 
to the inverse income, almost certainly holds for large differences 
as distinguished from differential variations ; as Dr. Robert 
Meyer has well argued . 7 But, if such is the character of the 
utility-curve as to finite differences, it is probably also its 
character as to differential variations . 8 The observed circum- 
stances would not be consistent with the prevalence of Bernoulli’s 
law throughout. It must be assumed that for a considerable 
tract of the curve — supposed not violently discontinuous — the 
property in question prevails. 


1 Tho grounds of this provisional assumption nro well stated by Professor Sax, 
Die Progrcssivsteucr fp. 78). 

* As reasoned by Fauvcau ( Consideration* mathtmatigucs sur VImpCt). It is 
important to observe that the proposition applies not only to taxes, which may bo 
treated as infinitesimal, but also to intogrul imposts (cp. Cohen-Stuart, Bijdrage, 
Appendix I. p. 190). 

3 As reasoned by Cohen-Stuart. op. cit. 

4 Esprit des Lois, liv., xiii., ch. vii. 

5 Elements of Political Knowledge, forming Book VI. of Moral and Political 
Philosophy. 

4 Cours, Part VIII. ch. iv. ; Traiti, liv. iii., ch. ix. : “ Si 1'on voulait asseoir 
l imp6t de chaquo famille dc mnnitre qu’il fut d’nutnnt plus l^ger qu’il portat sur 
un revenu plus nlccssairc. il faudrait qu’il diminunt non pas simplcmont pro- 
port ionellement, mais progressivement.” 

7 Die principien der gerechten Besleuerung, p. 333. Profossor Sax’s criticisms 
of this passage seem unnecessarily severe ( Progressivsteuer , pp. 52-3). Professor 
Sax s own reflections (ibid.) confirm the assumption hero made as to the character 
of tho utility-curve, up to a certain point at least of tho curve. 

8 Tho converse of this statement is proved by Cohen-Stuart in his first 
Appendix. 



THE TURE THEORY OF TAXATION 


100 


Some doubt may remain as to the extremity of the curve which 
corresponds to very high incomes. It has been supposed by 
several high and independent authorities, that ultimately the 
aw of Bernoulli holds good. Some of the reasons assigned are 
to be found in the passages cited below from eminent authors . 1 
It is here submitted that the character ascribed to the extremity 
of the utility-curve is not sufficiently evidenced. First, as to 
capitalisation, regarding it as an application of income to future 
gratifications (whether personal or vicarious), one does not see 
why it should not approach satiety with a rapidity greater than 
that which is assigned by the Bernoullian law. It may be sus- 
pected, too, that an improi^er inference is drawn from the circum- 
stance that as the income is increased by equal increments the 
differences between the successive increments of utility become 
ess. But it is not with these differences that we are concerned, 
but with the ratio between successive increments of utility. 
And there is nothing to show that this ratio does not increase 
more rapidly than according to the Bernoullian law. The 
pleasure derived from a certain income may well increase with 
the income somewhat as, according to the theory of errors of 
observation, the probability that an error will occur within a 
certain distance increases with the distance . 2 Ultimately the 

h,ml?° f M 0r S ' ,X ; Progrcaaivstc ucr, toe. cit.. p. 101 : - Duixl. dicso Einbczic- 
ir. rl 8C iv ‘ MC 1 dcr B * dlirf '»**tancl cino Krtvcitc. ung welcho 

i oa 8 f Dimcnsioncn nnnchn.cn konn, «ich dam, ul>er ebon nuch nuf 

BodOrfnisse von m.mmalen Stdrkegrndcn erstrokt. Dieser UiiMtand in Vorbin- 
dung m.t dor cmlcuchtondon Folgcrung daw. da dor Bcdllrfnisgrnd niol.t nuf Null 
8.nkon knnn, von c.nom gewisson Punktc niedriger Bcdurfnissintonsitut an die 
Umcrcnzcn dor durchschmittlichcn Intensity auf eii.andcr folgondor Bod iirfn is- 
gruppen rosch ubnehmen mi.sscn und somit das Vcrhaltnis dor mngckohrton 
Proportional. tat dor Einkommcn annclnnon. bedingt schlicsslicli die Ai.fhebung 
dor Progression dcs Wcrtstandcs. was folgcricl.tig dio Progression dor Stcuor zum 
Stillstando bnngt.” 

Professor F. J. Neumann, Progressive Einkommcn Stcucr, p. 1 40 : “ Da in don 
1 1 be listen Bctriigcn ein schr grows Einkommcn . . . rcgelmussig cl was glcicl. 
ontbelirlichen Gcnusscn oder aber dcr Capitalisirung diem.” 

Professor Treub, in a passago quoted at length by Mr. Col.cn-Stuurt {op. cit. 

f*' 1 ? 8 !: 8 P cnk8 of ' bet punt wnnrop do nuttighcidsgracl van bet inkornen constunt 
bligffc. 

Professor Graziani, Oiomale dtgli Economist!, 1891. p. 1 04 : ” E cscluso il 
concetto d* un snggio [d‘ imposta] continunmcnto crcsccnte, poch* s' h di.nostrntn 
1 impossibihta d’ un continuo acerescimonto nclla differcnz.a di vnlutnziono fra 
ciascuna frnz.ono sueeessiva di richezz a.” Cp. ibid. p. 107. Professor Graziani 
here takes proportional sacrifice as the desideratum (ibid. p. 160). 

■ The marginal utility of money — the measure of the increment of welfare 
which corresponds to an increment of income— might quite well have some such 
form as the probability-curve, viz. 
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additions become imperceptible, but not the less do they obey the 
law that a disproportionately large increment of the independent 
variable is required to produce the same increment of the depen- 
dent one. In fine the view here combated has no doubt derived 
some adventitious aid from the supposed practical necessity of 
adopting a proportional income-tax for very high incomes ; which 
could only be justified by the principle of equal sacrifice upon 
the assumption of the Bernoullian law. 

It is to be admitted, however, that the property in question 
has been accepted by Mr. Cohen -Stuart, who cannot be suspected 
of mathematical confusion, and who has expressly distinguished 
the theoretical and practical points of view. 1 

Here are his reasons : — 

“ For the millionaire — or rather . . . the milliardaire the 
possession of his income signifies no more than a cipher, the 
increase of which has no longer any influence on his consumption. 
To 6ec the cipher increased by 4 per cent, for instance, if it is a 
pleasure to a man with 10 millions [francs per annum] or one with 
100 or 500 millions, would be, I should say, about the same 
pleasure to each. ... As soon as all personal wants are pretty 
well satisfied, and, a fortiori , after the income has passed this 
limit, its increase proportionately, that is by an equal percentage, 
must, as it seems to me, tend to afford an equal pleasure. That 
the addition of the same amount should be as strongly desired, 
should produce equal pleasure, however great the income, seems 
to me absurd ; that the same proportion of the income should have 
this effect strikes me as rational.” 2 

The mathematical reader who is not convinced by Mr. Cohen- 
Stuart on this point will hardly defer to others. 

Upon the assumption that the diminution of marginal utility 
with income is (throughout) in excess of Bernoulli’s law, the 
principle of equal sacrifice and that of proportional sacrifice 
both give progressive taxation, the latter in a higher degree 
than the former. 3 Either principle, but more probably the 

where x, the independent variable, is the amount of income, y, the dependent 
variable, is the marginal utility of income (the differential of »/, the total utility of 
income) ; a is the minimum of existence, and A another constant. In order that 
the sacrifices (first supposed small) made by two individuals having incomes x x 
and x, should bo equal, the respective contributions should be. not ns x»: x a . but as 
e+Cq-a)* . c +(.r 3 — a)»_ And this disproportion of contribution to income would not 
only bo maintained, but increased, as the income is indefinitely increased. A 
fortiori , if proportional, not equal, sacrifice is aimed at. A fortiori, too, if the 
sacrifices are not small. 

1 Op. cit. p. 134. 3 Op. cit. p. 155. 

» r.e. higher for any assigned form of the utility-curve, and amount of taxation. 
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tin,, '/ 3 ’ (up0n ,C assu, “P tion ahovc “adc) lead to a subtrac 
,‘ ° " ,COmC ,':° S ,eat as 10 loa 'c the possessor little interest 

m increasing h,s ..iconic beyond a certain limit. The two 
ai.et.es of like sacrifice may in this respect resemble the principle 
of minimum sacrifice in requiring to be limited bv a regard for 
other disutilities beside the constraint and privation occasioned 
to the taxpayer . 1 

cxi/bited TX™*'*, 0 ',"" 1 T"'** mi 6 h > “>us be 

, mmnllcn,IJ * J - Ct 1 measured along tho n\is OY represent sizo of 

represents", he CO n S "'^ t ,l ; nCUrvo such co-ordinate to any assigned Y 

p esents the number of incomes smaller than 1’. Thus the strip of area Y*X 



represents the portion of the national income which consists of incomes of tho 
size y. f ho curve II is probably shaped os in tho figure; in conformity to 
l rofessor I aroto s beautiful theory of income-curves (" Cours dEconomio noli- 
tiquo puro : Courbo dcs rdvonus.” Cp. Economic Journal, Vol. VI. p GG6) II' 
may be regarded as asymptotic to— or at least terminating on— a perpendicular 
through B, whero OB is tho total number of incomes; Aa may bo talcen os a 
minimum oxoinpted from taxation. 

Then to apply tho principle of minimum sacrifice, find a point, T, on tho 
ordinate through B, such that tho area intercepted by that ordinate, the horizontal 
through T and tho curve II' should represent a portion of the national income 
equal to tho required amount of taxation. To apply the principle of proportional 
taxation, find t on tho sume ordinate such that tho required amount of taxation 
nrny bo equal to tho amount represented by tho area intercepted between that 
ordinate, tho curvo II', and a curvo at which tho ordinato rj at every point fulfils 
the condition 


(!/ — V) X -T- u = constant; 

whoro u is the total amount of utility derived (on an average) from tho income y. 
This curvo is represented by tl,o continuously dotted curve line in tho figure (upon 
a certain supposition ns to the minimum of exemption, cp. Colien-Stuart, op. cit., 
on tho “ Bostaans-minimum ”). To apply the principle of equal sacrifico, find r, 
on tho Hume ordinate, such that tho required amount of taxation may bo 
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The method of applying the limitation might well be, for all 
the forms of the sacrifice theory, the use of such a scale of pro- 
gression as would be given b}' the principle of proportional 
taxation upon the supposition that the extreme tract of the utility- 
curve was such as it has been conceived by Mr. Cohen-Stuart 
and others. Practical reasons, not deductions from any form of 
the first principle, would thus lead to a “ degressive progression ” 
culminating in a simply proportionate tax of the higher incomes, 
such as in fact seems to be coming into vogue . 1 Then those 
who hold the principle of proportional sacrifice might avail them- 
selves of the curious theorem given by Mr. Cohen-Stuart, that 
an approximately proportional tax being imposed on the higher 
incomes, the law of progression for the tax on the lower incomes, 
as deduced from the principle of proportional sacrifice, would 
be much the same, however the law of utility might vary, between 
wide limits . 2 


represented by the area contained between tlio ordinate, tho curve II', and tho 
curve of which the ordinate v fulfils tho condition 

(y — v) X — const. 

A part of this curve is represented by tho discontinuously clotted (broken) line in 
tho figure. If completed this curve may bo expected to meet II' asymptotically 
below A. But. doubtless, regard to efficiency and other practical considerations 
may lend to the deformation of t he curve, so os to join on at on earlier point to / /'. 

It will be apparent from this illustration that equal sacrifieo is less socialistic 
than proportional sacrifice, and proportional sacrifice less so than minimum. But 
in what degree either mode of like sacrifice is less socialistic than minimum 
sacrifice, wo have no data, it is submitted, for determining. It is quite possible 
that tho curve through r, and. a fortiori, the curve through /. should prescribe a 
taxation of tho higher incomes, which in tho interests of production it would bo 
futal to carry out. Bike sacrifice can no more, or not much more, than minimum 
sacrifice be trusted to act without checks. What, then, is tho ground for 
preferring like sacrifice ? 

1 Thus Dr. Wcsterdijk, in his very able article on tho progressive income-tax 
in tho Dutch communes in Dc Kconomiat for March 1897, holds that “ ull reason- 
able supporters of progression " aro at one in approving of Mr. Troub’s principle 
which in practice is the same as Mr. Cohen-Stuart’s, though not groimded on tho 
same reasons. Tho formula which is given by Professor Ulisso Gobbi in his 
Carattcrc rationale dell Impoata Protjrcaaiva (1897) deserves consideration not only 
on account of its elegance, but also because it is based on an assumption which is 
frankly arbitrary', not identified with the sacrifice theory. The assumption is that 
there ought to be nn inverse relation between the portion of tax incident on each 
successive increment of income and tho importance of the wants provided for by 
that increment. Whence for extremely large incomes, ns tho difference in tho 
importance of tho wants provided by successive increments of income becomes 
indefinitely small, the difference between the portion of tax charged to each 
increment of income should become indefinitely small; or the tax should become 
more and more nearly proportional. 

* Professor Sax's criticism of this arrangement as illogical is not justified by tho 
logic of mathematical science. “ From unproved premisses can nover follow a 
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is no!lo!fr ti0n b T VC T likc “»«* minimum sacrifice 

s not moic serious when tl.e principles are applied to differences 

m other respects besides amount of income (cp. above, p. 556) 

not eo a T ' " hCthcr iS U Casier to “y incomes which arc 
"°r fi q y P ?’. mnnent shoukl not be taxed equally, because the 

r fiCCS tl "'° Uld be eq,,al to eacl > other, as Mill has it,' or 
because their total would not be a minimum, as here proposed? 
So the doctrine of minimum sacrifice, as well as that of pro. 

Stulrt thlT^ f; USC tbe P^ifon affirmed by Mr. Cohen- 
the unmnrr * l of taxation the married differ from 

the unmarried chiefly in having a higher minimum of exemption.* 

authority V °f ^ tbc precepts wiU aid ,,s in estimating the 

utitarim, n ? J'"* “ ay besfc bc effectc<1 ' from the 

the Jelat n P Vlewado P ted this article, by determining 

the relation of the principle under consideration to the supreme 

principle. That relation is one of complete autonomy £ hko 
saenfice is prescribed by intuitive justice. But the utilitarian 
will not accept this i mpenum in imperio. He will object to like 
2“ tbus sl, I>Ported, what several acute dialecticians * have 
evident! pr ° p0rt,onaI sacrifice . that its propriety is not self- 

bv Id T n<!Utra ' with regard to uti ''tarianism is taken 
sacrifice P en '' St " , when 1,0 “ ai ntains that proportional 
T . ’ aV1 " g thc /elation between all the parties in respect 
farc unchanged, is the principl e for the Manchester man.* 

nal'hct" U And'm«h°trfr rded “ from mcre sumption., ..over o 

dl v 821 New O r ° *“• “ m ° Cf,CCt in tl,c 'O' 1 "-* 1 (ProarcilMuer, lor. 
tho * h * n f cr of vc'ointy i„ «l,o conclusion with uncertainty in 

science T " " frequently is presented in that I, ranch of mathematical 

naraoll tho ™l “ PP ' ,ca ' 0 . , ‘“ n,an affoin *’ » nearest akin to pure economies, 

h calculu * of probabilities. In ascertaining tho probability that a given 

certain mmT * PCr,oi, ‘ “«• il “ morally necessary to dca.^tl, 

certnm quantities termed n priori or antecedent probabilities, about which 

eTuaU 8 VuTmnZT th ° y ° rC n0t VCry R,n0,, f ° r Wy ^ or very un 

that 8UC, ' l ° n 0 r« umcM t • «t would bo impossible to estimate 
that probability with anythin" like mathematical precision.” yet “ u practical 

t;7 o ‘ 8,0 r n t C , an e ^ n ° rn,ly b ° COrn ° to wilhout much hesitation.” A priori probabili- 
observations C,iarac * cr arc Evolved in the received treatment of physical 

1 Political Economy, Book V. eh. ii. § 4, note. 

1 Bijdrage.pp. 140-145. Tho judicious author here repeats the warning that 
c may overshoot tho mark l>y attempting too great accuracy. Compare tho 
exemptions in favour of tho married in the scheme proposed by the Grand Council 
of Borne (but rejected by the referendum), Pcporl on Graduated Taxation in 
Switzerland. C. 685G .—15 (1892). 

• E.g. Graziani, Ietiluzioni, p. 301 ; Sax. Progrcaaivalcuer, p. 02. 

4 Bijdragc, eh. v. This proposition can hardly be said to have tho character of 
an axiom. What Walker and Professor Scligman call the ” leavo-them-as-you- 
VOL. n. * 
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Somewhat similar appears to be the position of Professor Sidg- 
wick, except that he has explicitly recognised the supremacy of 
the greatest-happiness principle, and admits the possibility of its 
being employed to promote equality by taxation. But he regards 
this direct interposition of the supreme principle as liable to a 
dangerous excess. The principle of equal sacrifice is therefore 
deputed to act, a deputy not liable, like the principal, to be 
betrayed into imprudent concessions. This paraphrase is based 
on the following passages and their context : — 

“ The obviously equitable principle — assuming that the 
existing distribution of wealth is accepted as just, or not unjust- 
is that equal sacrifices should be imposed on all ; and this [is] 
also obviously the most economic 1 adjustment of the burden 
except so far as it is thought desirable to make taxation a means 
of redressing the inequalities of income that would exist apart 
from governmental interference.” 

44 The introduction, however, of this latter principle to any 
marked extent involves the danger ” [described in the preceding 
chapter]. 44 And the danger is much greater here . . . because 
if the principle is applied at all, any limit to its application seems 
quite arbitrary.” 

The position of Mr. Cohen-Stuart with respect to propor- 
tional sacrifice and that of Professor Sidgwick with respect 
to equal sacrifice arc tenable, so long as we hold with Mr. 
Cohen-Stuart that the utility-curve is ultimately of the Ber- 
noullian form. But if, as above contended, this premiss is not 
tenable, then a rapidly progressive taxation following from the 
principle of proportional sacrifice, the Manchester man could 
hardly be expected to acquiesce in that principle. Nor could the 
principle of equal sacrifice be safely deputed to act on behalf of 
the supreme principle. Of the deputy as well as of the sovereign, 
we might then say : 44 if the principle is applied at all, any limit 
to its application seems quite arbitrary.” At any rate, the 
only certain limit to the application of equal sacrifice — viz. that 
more than the necessary minimum of taxation should not bo 

find -thorn theory ” is, in the opinion of many, best carried out by n simply pro- 
portional incomo-tnx. Thus, McCulloch, in tho Edinburgh Review (Vol. LVII. p. 
162), protests against a graduated income-tax, on the ground that “ no tax is a just 
tax unless it leaves individuals in the some relative condition in which it found 
them.” So Courcelle-Sencuil speaks of the proportional income tax as " qui 
altererait le moins l'6tat de distribution resultant do la liberty ” (Trailt thiorique 
et pratique, ii., p. 218). 

* " Economic ” is, of course, used hero in the same sense as in the preceding 
chapter ; that is, nearly equivalent to utilitarian in our first sense. (See Book III. 
ch. vii. § 1 , par. 1) 
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raised and more should not be required from the higher incomes 
than would bring down all above a certain level to that level >— 
is greatly in excess of practical limitations. Is it not simpler to 
dismiss the deputed principle of equal sacrifice, and to adopt as 
the true norm of taxation minimum sacrifice tempered by a 
regard for the growth of wealth and other advantages above 

The capacity of like sacrifice to act independently is even loss 
upon another view of its authority. What if, as compared with 
the utilitarian code, it is not a sort of by-law, as just now in 
effect supposed, but simply a clause, a badly-transcribed clause, 
O he code itself ? What if equal sacrifice is but a corrupt reading 
or eqin-margmal sacrifice, the condition of minimum disutility? - 
.thus Mill, in that classical passage which has influenced the 
most influential of his successors,’ in the same breath proclaims 

the principles of equal and of least sacrifice : 

Whatever sacrifices it [a government] requires from them 
[persons or classes] should be made to bear as nearly ns possible 
with the same pressure upon all, which, it must be observed, is the 
mode by which least sacrifice is occasioned on the whole.” 4 

It is remarkable that in support of one of the principal reforms 
with respect to taxation which he advocated, Mill should have 
employed the genuine utilitarian reasoning in favour of equality 
rather than the questionable principle of equal sacrifice. 6 Thus 
when he first introduces the proposal to limit inheritances 

It must be apparent to every one that the difference to the 
happiness of the possessor between a moderate independence and 
five times as much is insignificant when weighed against the 
enjoyment that might be given, and the permanent benefit 
diffused by some other disposal of the four-fifths ” ( Political 
Economy , Book II. ch. ii. § 4). 

And in a later chapter on inheritance, lie refers to “ the 

1 As appours from (he position of the curvo through t in note to p. HI. 

3 Abovo, p. 103. 

_ ' N * G- Pier * on ( Staathuishoudkunde 1880. p. 310) and Sir Robert 

, ,, n (Evidence before tho Financial Relations Commission Q. 7777) profess to 
follow Mill. 1 

4 Mill, Book V. ch. n. § 2. par 1. The divergence between tho principle of equal 

sacrifice presented by Mill and that of minimum sacrifice is indicated by tho 
prosent writer (op. ©ft. p. 118). Professor Carver calls attention to tho fuct that 
Mill aOirmed tho two divergent principles in the samo passago lAmcr. Acad, for 
Pol. Set., 1895, p. 06). J 

6 Bentham is always clearer than Mill in tho deduction of equality from 
greatest-happiness, because he virtually employs tho differential calculus : 
adding and subtracting “particles of wealth,” as in Pannomial Fragments 
{Works, Vol. III. p. 231). 
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deeper consideration that the diffusion of wealth, not its con- 
centration, is desirable ” (Book V. eh. ix. § 2). 

So McCulloch can see no halting-place, such as the principle 
of equal sacrifice is supposed to supply, between a proportional 
income-tax and that levelling of the higher incomes which, as 
above shown, is the inference from the principle of minimum 
sacrifice. 1 

So Dr. Robert Meyer describes as “ the commonest argument ” 
in favour of progressive taxation one which rests upon an 
interpretation of equal sacrifice which makes it virtually identical 
with equi-marginal sacrifice. 2 

So some of the high authorities who have advocated progres- 
sive taxation on the ground of equal sacrifice may be credited 
with an “ unconsciously implicit ” 3 utilitarianism of the pure 
type. Mr. Cohen-Stuart indeed has argued that several of these 
high authorities hold the principle of proportional sacrifice. For 
whereas they have deduced progressive taxation from the prin- 
ciple of equal sacrifice, simplicitcr and without any datum as to 
the law according to which utility diminishes, this fallacious 
reasoning is explicable, he thinks, on the former supposition, but 
on the latter inexplicable. But what if there was in the confused 
minds of these distinguished publicists not equal sacrifice nor 
yet proportional sacrifice, but er/ui -marginal sacrifice (leading 
to minimum sacrifice) ? It is true that this premiss is less con- 
sonant to their statements than the other. But then their 
conclusion really does follow from this premiss. Obliged as we 
are to make a compromise between obscure premisses and fal- 
lacious reasoning, may not the line of least confusion, so to 
speak, be — not the assumption that the premiss was somewhat 
obscure and the reasoning somewhat erroneous, but — that the 
premiss was quite confused and the reasoning quite exact? 

Altogether, whatever view we take of the relation of the 
principle of like sacrifice to pure utilitarianism, the sphere of 
its action independently of that supreme principle appears to 
be insignificant. 

The proposal here made to substitute minimum for equal in 

1 Edinburgh Review, Vol. LVII. p. 1C4 (1833). 

9 “ Dos gewOnhliclistc Argument dass die proportional© Steuer bei grbssoren 
Einkomcn deswegen ein geringercs Opfer vcrursacho, nls bei kleinoren, weil sio nur 
entbehrlicheren Bedurfnissen die Bcfricdigungsmittcl cntzicht beweist zu viol ” 
[i. e. it leads to the conclusion above deduced from tho principle of least sacrifice, 
that the higher incomes should be cut down to a lower level.] Op. cit. p. 331. 

3 Tho happy term applied by Professor Sidgwick to the utilitarianism which is 
Intent in current ethical opinion. 
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III ‘‘:::: i 6 c r:. th *? ry ° f taXatiOU wiU not mod ^ considerably 
the practical directions afforded by that theory. Rather the 

obligation to follow those directions is made clearer. As of old 

before the invention of the compass, the star-steered sailor would 

ot sens, b'y have altered his course if he could have discovered, 

by the use of a telescope, that what he had regarded as a luminous 

really a d ° uble star - composed of bodies separated from 

scTenee ma, K ^ ' S ° in the P resent stilte of financial 

science, affairs being at such an enormous distance from principles 

the discovery that the sacrifice theory comprises several distinct 

ends is not calculated to result in a serious alteration of the 

line of conduct indicated. Rather the use of our speculative 

instruments in separating the species of this theory of taxation 

distant 8 t0 . , CePlng *" VieW the generic principle, in spite of 
distance and obscurity. The use of minimum, instead of equal, > 

-aenfice enables us to pierce the sort of metaphysical mist which 

Le aTa uf ^ qU0Sti °" ■ Wh 'J should the principle 

be adopted ? The question is not embarrassing to those 
who regard minimum sacrifice as a deduction from the greatest- 

Sll 88 rr ,plC ~“. ° nIy pOSsib,e ’ thc ° n,y conceivable 
p inciple which can guide legislation on a great scale.” 3 Again 

s W T °, f c,earness in thc reasoning from the principle 
of equal sacrifice, because in order to obtain any conclusion some 
assumption must be made as to the rate at which the increase of 
utility tends to diminish with the increase of means ; * while “ to 
ascertain the exact relations between something psychical and 
something material is impossible.” 3 But thc reasoning from 
the principle of minimum sacrifice assumes no exact relation 
between utility and means ; it assumes only what is universally 
admitted, that utility docs not increase proportionately to 
means, the Jevonian “ law of diminishing utility.” Again, 
some confusion is caused by the conflict between thc two forms 
of equal sacrifice; equal in a proper sense and proportional. 
But the pure utilitarian has no difficulty in accepting both 
principles as equally inexact but equally useful approximations 
to the true principle; or rather that of proportional sacrifice 
as more exact, being more in accordance with minimum sacrifice, 


* In the following paragraphs dealing with practice it has seemed best as most 
agrooablo to usage, to occasionally employ the term “ e«|ual ” generally, covering 
proportional os well os equal in tho proper sense (see above, p. 107 ). 

* Asked, e. g., by Professor Qrazioni with rofcrenco to tho Dutch form of tho 
doctrine, latituzioni, p. 301. 

3 Sir Henry Maine, Political Institutions, lost page. 

4 Above, p. 107. * Soligmon, Progressive Taxation, p. 13C. 
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equal sacrifice as more useful, in this country at least, as being 
more familiar. 

To take as a concrete example the problem presented by the 
financial relations between England and Ireland, the general 
result of the preceding considerations would bo to strengthen 
that argument in favour of the Irish claim which is grounded by 
some high authorities on the principle of equal sacrifice, and to 
weaken those objections to the argument which are grounded 
by other high authorities on the indefiniteness of the principle. 
This correction would be the less important in so far as the 
consideration of sacrifice has to be combined with other con- 
siderations not admitting of precision. 

There are several considerations special to the concrete 
problem which can only be adverted to here — put in the form of 
questions to which the answers are not given. (1) What dis- 
bursements from the Exchequer are applied to common purposes, 
the benefits of which cannot be allocated to particular regions, 
any more than to particular individuals? Docs “the ex- 
penditure .... for the general objects for which a government 
is carried on, namely, for the administration of justice, the 
maintenance of order, the maintenance of the poor ” 1 and so 
forth, belong to this class ? (2) Whether, if much of the taxa- 

tion complained of is raised by duties on stimulants, the privation 
thereby occasioned to the consumers should be left entirely out 
of account, and no part of it should bo reckoned in that total of 
sacrifice which it is sought to minimise, because some part of 
the taxed commodities is consumed intemperately ? (3) Whether 

it is any mitigation of such sacrifice that the consumer of the 
taxed articles was free to abstain therefrom ; or whether it is 
not only demonstrated by the classical political economy 2 that 
taxes on commodities arc not less burdensome, but also de- 
monstrable by the modern mathematical method 3 that they are 

1 Sir Robert Giffcn. in evidence before tho Royal Commission on the Financial 
Relations between England and Ireland (Q. 11.024). 

2 See Mill. Rook V. cli. vi. § 1. Cp. Bootable, Economic Journal, Vol. VI. I 
note to p. 202 . 

• If a given amount — which may at first bo supposed finite and small — >9 
raised by taxing a few commodities (not specially selected in tho interest of the 
consumer ns suggested by Professor Marshall, Principle », Book V. ch. xii. § 7). 
there will in general occur under tho head of those commodities a loss of “ con- 
sumers' rent" which doc3 not occur when tho amount is directly subtracted from 
income, tho consumer being free to reduce his expenditure on all commodities 
without disturbance of prices. Tho proposition may easily bo extended to larger 
amounts of taxation. 

Abstraction is here made of certain secondary advantages attending indirect 
taxation : that it is apt to escape attention, and that it is taken at a time and in a 
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more burdensome, than direct taxation i (4) Whether, if a 
special rate of taxation is claimed by the inhabitants of a pecu- 
liarly circumstanced part of a united kingdom, such as Ireland, 
on the ground of a special predilection for certain now heavily 
taxed commodities, or on any other prima facie reasonable 
ground, such a claim is not to be entertained, because it would 
not be practicable to allow a special rate to the inhabitants 
of some other part of the United Kingdom, such as Wiltshire; 
or whether, as Mill says, with reference to his proposal to allow 
a specially low rate of taxation for a class whoso sacrifice is 
specially great, “ the difficulty of doing perfect justice is no 
reason against doing as much as we can ? ” 1 (5) Whether, if 
Ireland is overtaxed only because she is poor, it may not be a 
problem of practical interest to determine by how much her 
taxation is in excess of what it would be if a just distribution of 
taxation as between rich and poor prevailed throughout the 
United Kingdom ? (6) Whether and how much the Irish claim is 

strengthened by the treaty of the union providing for " particular 
exemptions or abatements ” ? or (7) on account of the alleged 
“ economic drain from Ireland "I or (8) on old scores, in par- 
ticular the generally admitted overtaxation in the middle part 
of the century, and tho much-disputed transactions in the first 
part of the century ? 

To attempt to evaluate these items in the account between 
tho two countries would be out of place in a discussion of pure 
theory. It will merely be assumed here, for the purpose of illus- 
tration, that tho items referred to are not so preponderant as to 
make the consideration of “ sacrifice ” of no account. Upon this 
assumption the first approximation to the solution of tho problem 
is obtained by minimising the total sacrifice, subject to the con- 
dition that production is not much diminished. The condition, 
as above explained, 2 operates at two points. There is danger of 
diminishing by differential taxation the accumulations of the 
very rich, the efficiency of the not very rich. 

Tho latter consideration has been urged with great force by 
Professor Sidgwick and Professor Bastable in tho Memoranda 
submitted by them to the Financial Relations Commission. 3 It 


manner very convenient. The former advantage, as Mill observes ( loc . cit.), is 
dwindling; the latter may find a set-off in the practice of stopping income-tax at 
the source. 

1 Political Economy, Book V. ch. ii. § 4. Cp. “ It is no objection to this 
principle [equal sacrifice] that we cannot apply it consistently to all cases.” 

* Above, p. 105. 

• Vol. II., 182 col. 6., and 184 col. 6. 
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must be remembered, however, that the consideration figures on 
both sides of the account. If the efficiency of the richer country 
may be somewhat diminished by increase of taxation, the efficiency 
of the poorer country may be considerably increased by relief 
from taxation. The gain on balance is especially evident in 
the case where the aggravation of taxes is experienced by those 
whose income exceeds the necessaries for efficiency, and the relief 
from taxation is experienced by those whose income falls short 
of the necessaries for efficiency; necessaries being here defined, 
as proposed by Professor Marshall, in such wise that the income 
of any class is said to be below the necessary level when an 
increase in their income conduces to an increase by a greater 
amount in their efficiency . 1 

it is not quite clear how far this consideration of efficiency 
forms part of the ground on which the exemption of a minimum 
income from taxation is ordinarily claimed. It is, at any rate, a 
consideration only subordinate to a consideration for the “ suffer- 
ings of privation * which, as Pent ham says, arc caused by taxes 
levied upon persons who may not have wherewith to pay. 

The balance of minimum sacrifice against maximum produc- 
tion being necessarily rough, it is no great objection to any part 
of the calculation that it is devoid of numerical precision. Yet 
that is the sort of objection which has been brought against Sir 
Robert Giffen’s estimate of the “ taxable surplus ” for Ireland and 
Great Britain respectively. On this subject Professor Bastablo 
writes : — 

“ The fairest rough test— and no test can be looked on as more 
than an approximation — of taxable capacity is to be found in a 
comparison of total income rather than in any refined and doubt- 
ful calculation as to what is left after necessary expenses have 
been defrayed.” 2 

“ The difficulties inherent in any attempt to refine on or 
manipulate the total income in order to get a measure of ability, 
seems to indicate the convenience of keeping to the plain rule of 
taxation according to income.” 3 

“ The decisive objection to such theories is the difficulty of 
their practical application. To estimate income is a task, perhaps, 
too difficult for the statistician ; but to discover the amount of 
free income is quite hopeless, and the employment of conjec- 

» Principles of Economics, Book II. ch. iii. § 3. The level of necessaries in the 
technical sense, is in general different from the “ necessaries of life,” “ the 
requisites of life and health ** (Mill) usually referred to in this connection. 

- Appendix to Evidence of Financial Ilclations Commission, Vol. II. p. 185. 

Economic Journai., Vol. VI. p. 200. 
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tural amounts as guides in so definite a matter as taxation is 

Lti;f'Tl C< : , H" hiCh might lead to tllc »“»t paradoxical 
results. A slight alteration of figures would supply the premisses 
for an altogether different conclusion.” > premisses 

Great. 1 BH t a f ** Csti,natod the taxal > l ° surpluses of 

mimLf i I 1 ' 0 a ’ Kl rcSpcctivoly at 800 'Millions and 15 

millions ' £ 189i> 1 ! ,e 1 estlmated a t 000 millions and 22 

caoaeitv h r m " J" Ch u ° nCC foUow * that Itelaml's taxable 
capacity had risen from being less than 1 : 53 to more than 1 41 

the ratio ’’"° Ugh ^ 1,092 mlUions to 13 “iHions or 72* : 1 as 

Seems t0 exa °S erate the determinateness of 
the problem. Taxation is “ not so definite a matter ” The 

behalf a spccial »*« of taxation, as Mill says of the claim on 

^r ithLt TF°?Z y lnComes ' “ does not rest on grounds of 
estfmTt i of human wants and feelings.” As involving an 

the wav Of “ nal . q " an i ities the distrib »tion of burdens in 
tlie way of taxation might be compared to the distribution of 

prizes by way of examination. It is not so definite a matter 

measuring intellectual ability by numerical marks. ” The 

ahdHv ” 6S • n , ! rCnt " l “ ,,y refincd attem pt to get a measure of 
sornn- 1 g 1 CC .™ \° ,n iCate the oonvenience of keeping to 
f pla, . n of examination, c. that the marks oi a 

candidate should be proportioned to the length of his answers. 
But this plain rule being plainly unfair is not preferable to more 
refined estimates which though affected with ■« personal equa- 
ls and all kinds of fortuitous aberrations, still aim at least at 
ideal fairness. It is quite possible that marks so different as 53 
and 41 assigned to the same candidate by different assistant 
examiners might assist the head examiner in placing the candi- 
date. So the very divergent estimates of damages made by 
separate jurymen are compounded into a result by which sub- 
stantial justice is secured. The estimates of taxable surplus 
must be similarly treated as liable to a considerable “ error ” or 
uncertainty. It is in this spirit that the distinguished pro- 
pounder of the estimates in question has understood his 
figures. 

“ When we come to deal with the matter equitably, that is 
a thing which ought to be allowed for.” 3 

“ But then of course these are very rough computations indeed, 

* Economic Jourkai, pp. 1 99. 200. * /&, d . p. 200. notes. 

Evidence of Sir Robert G.fTen boforo the Commission on Financial Relations 
ootwoon England and Ireland (Q. 7777). 
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and are only meant to be illustrative of what the effect of apply- 
ing this principle would be.” 1 

“ Some rough mode of calculation of that kind is all you 
can do.” 2 

“ I do not suggest and never suggested such a rule [that the 
taxable incomes of Ireland and Great Britain are in the proportion 
22 : 900] could be applied in a strict arithmetical way.” 3 

In short, the general principle for adjusting taxation between 
two regions — or any classes, whether defined geographically or not 
— between which it is thought fit to establish distinctions of tax- 
ation, is not a simple rule of three applied to incomes, but rather 
a method such as that which was adopted in Switzerland in 1851, 
for regulating the contributions of the cantons to the “ Federal 
Expenditure.” 

44 To make oneself familiar with all the different circumstances 
which have to be taken into consideration in order to form a 
judgment on the economic situation of a canton; then, using a 
free judgment, and without taking too rigorous a basis, to tax each 
canton according to a certain tact.” 4 

Tho alternative plan of 44 proportioning the normal contri- 
butions of different income classes to tho total incomes of the 
respective classes, while carrying out Mill's principle of not 
trenching on the subsistence minimum, by excluding taxes on tho 
necessaries of life as well as direct taxes of the poor,” 5 derives, it 
is hero submitted, an undue support from Mill’s use of equal , 
instead of minimum , sacrifice. Even on the principle of equal 
sacrifice proportional taxation of income (above the exempted 
minimum) is an extreme measure. 0 The golden mean is not to bo 
attained by creeping cautiously close to the limiting extreme — 
nimium premendo Ulus iniquum. The guiding star of Utili- 
tarianism shines in a direction away from that hard coastline, and 
gilds the bolder course with the light of pure theory. 

[Let F (x, y) be the money measure of the satisfaction attending 
the acquisition of the quantities of the commodity x and y. Let 

1 Evidoncoof Sir Robert Giffcn boforo tho Commission on Financial Relations 
between England and Ireland (Q. 7778). 

* Ibid. Q. 7780. 

3 Ibid. Q. 7787. 

4 Quoted by tho Royal Commission on tho Financial Relations between 
England and Ireland, Vol. II., Appendix XVI. 

4 Professor Sidgwick in Appendix I. to Vol. II. of Evidence boforo tho Com- 
mission on Financial Relations (C. 7720), p. 183. Comparo tho vory similar 
language of Professor Bastable on p. 185. 

• As argued above, p. 1 14, par. 4. 
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/(.v, y) be the cost of producing those quantities. What the consumers 
seek to maximise is then 

(1) F(x, y) — p x x — p# ; 

where -p lt p.,, are the prices of the respective commodities. What the 
producers seek to maximise is 

(2) x Pl + tjp 2 — f(x, y). 

Whence W©-*-©! 


<«> <£) 
" © 




together with certain conditions wliich must be fulfilled by the second 
differential coefficients of the functions in order that (1) and (2) may 

bo each a maximum. We must have and (^T) each negative ; 

say — A and — B, where A and B are always positive. Also (^*0, 

© \a.r-/ 

must each be positive, say -f- a and -f- b, where a and b are always 

positive. Let "TC, where C is always positive ; the upper 

sign being used when the demand is rival, the lower when it is comple- 
mentary. Likewise let ™ :fc c, c always positive; the upper 

sign being used where the supply is rival, the lower when it is comple- 
mentary. Then the two remaining conditions which must be satisfied 
by (1) and (2) may be written, 

(5) AB>C *; (6) ab>c*. 

Now let a tax of r per unit be imposed on one of the commodities, 
say x. Thereby there is added to the cost of producing x the amount 

of the tax, viz. rx ; and accordingly to the value of ( d J~) for any x there 


is added r. Equation (3) with this addition and equation (4) will 
now bo true of the new values of x and y consequent on the impost, 
say x' -f- Ax, y' + Ay, where x’ , 1 / arc the original quantities. 
Substituting these values and expanding (3) and (4) thus modified in 
ascending powers of Ax and Ay, recollecting that those equations 
are satisfied by x' and 1 / , we obtain 

(7) Ax X — A -f- Ay X =F C = Ap x = Az X a + Ay X + 

(8) Ax x T C + Ay x — B = Ap 2 = Ax x ±c + Ayx6; 
whence (9) Aix — (A -f a) -f- Ay x =F (C + c) = r; 

(10) AixT(C+c) + Ayx-(fi + 6) = 0. 

Solving these simultaneous equations for Ax and Ay we obtain 
Ax = r X - (B + 6)/Z>*; Ay = ± (C + c)r/D 
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where D 2 is the determinant (A -f a)(B + b) — (C + c) 2 ; which 
is known to he positive, whether a priori as the condition that the 
total advantage of both producers and consumers in globo should bo 
a maximum ( cp . Marshall, Principles of Economics, mathematical 
note xiv) ; or as a deduction from the aforesaid conditions of maximum 
pertaining to each party separately, in equations (5) and (6). Substi- 
tuting these values in the expressions for A p, and A p 2 given by (7) and 
(8) we obtain 

(11) ~ Ap , = - A x — (B + i) T C X ±(C + c); 

(12) ^Ap, = T C x ~(B+b)~ B x ± (C + c). 

Let us begin with the case in which it is proper to take the upper 
signs before C and c ; that is the case of rival demand and rival pro- 
duction. Tn this case it appears from (11) and (12) that both prices 
will fall if (13) A(B + b) < C(C + c) ; 

(14) C(B 4- b) < B(C + c) ; Cb < Be. 

These conditions are far from exacting. They arc satisfied by values 
of the constants of which two are quite arbitrary, except for the 
conditions that they must be positive, and the remainder are very 
slightly restricted. Take any (positive) values of a and b and any 
value of c < Vab (> 0 ) ; and any (positive) proper fractions r, s, t. 
Let C = rV AB\ and for the inequations (13) and (14) write the 
equations (15) A(B 4 - b) = sr 2 AB 4- sry/AB x c; 

(10) ry/ABb = sr*t x Be. 

From (15) we have 

AB( 1 — - sr *) 4- Ab = srcVA'B 
B(1 — sr 2 ) 4- b = srcVB/A 
(17) y/BfA = (B( 1 - sr 2 ) 4- b)/src. 

From (10) we have 

(18) rb = st*lcV JSjA ; VB/A = b/sret. 

Substituting this value of VB/A in (17) and reducing we obtain for B 
6(1 It - 1)/(1 - «r*). Whence from (17) or (18) A = 

o 1 — sr 4 

C = rV AB = r*s&(j T^/(l — sr 2 ). The reader may verify the 

fulfilment of inequations (13) and (14) by assigning values almost at 
random to the symbols in (15) and (10). Thus let a = 1, b = 1, 
c« Vab) = £; r = s = t = Then A = „ B = S, C = 

A(B 4- b) = yix (Y-) < x U = C{C 4- c). C6 = 2 V < r = 

Whence ( D 2 = 1 865 nearly) Ap, = — 005r, A p 2 =— -287r; both 
prices fall in consequence of the tax. 
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So far of rival production and rival consumption. When both corre- 
lations belong to the other species, “complementary,” the tax of one 
article may, as stated in the text, cause the rise of either of the arti- 
cles but not of both. This case differs from the preceding in that 
the lower signs in (7) and (8) and the sequel are to be used ( C and c 
still treated as positive). Then, if it be possible, let there coexist 
the inequations 

(19) - ^x-(fi + 6)<-Cx-(C + c), 

A(B + 0)<C(C + c); 

(20) + C x — (5 + 6) — B x - (C + c) < O, 

*• e - B(C + c) < C(B -h b). 

Bc<bC ; c < bC/B. 

Since AB > C 2 we infer from the inequation (19) Ab < cC. Sub- 
stituting in this inequation the superior limit for c derived from the 
inequation (20) we obtain 

Ab < bC*/B; AB<C ri ; 
which is absurd, being contrary to (5). 

By putting now c, now C = 0 wc may verify other statements 
in the text.] 



(T) 

ANSWERS TO QUESTIONS PUT BY THE LOCAL 
TAXATION COMMISSION 

[The doctrine of minimum sacrifice is restated in less tech- 
nical language in answers to a question put by the Royal Com- 
mission on Local Taxation. Answers are also given with 
respect to the incidence of various taxes about which the Com- 
mission inquired. The answers were published in the Reprint 
of the Commission [C. 9528, 1899]. A copy of the Question is 
here afTixed.] 


ROYAL COMMISSION ON LOCAL TAXATION 

QUESTIONS 

1 • Is the classification of Imperial Taxation indicated in the 
accompanying Table a correct classification ; if not, what 
alterations can you suggest ? ( See Table marked A, and 

memorandum marked B, by Sir Alfred Milner explaining 
the basis of the Table.) 

2. Assuming the classification, is it complete, and are the several 

items correctly distributed ? 

3. In particular should such an item as the net revenue of the 

Post Office be treated as a tax, and if so, under which 
of the heads specified in the Table ? 

4. In considering the equity of any tax or system of taxation 

what tests should be applied ? 

5. Can you offer any suggestions which would assist the Com- 

mission in determining the question of the real incidence 
of taxation as distinguished from its primary or apparent 
incidence ? 

6. Could you, for example, state your view as to the real in- 

cidence of — 

(а) The inhabited house duty; 

(б) Rates levied on houses and trade premises ; 

(c) Rates levied on agricultural land ; 

(d) Taxes on the transfer of property ; 

(e) Taxes on trade profits; 

(/) Death duties ? 
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7. Is it possible to frame any criterion whereby the purposes 
for which taxation should be raised locally can be dis- 
tinguished from those for which taxation should be raised 
by the central Government ? 

S. Should the two kinds of purposes and the expenditure on 
them be kept distinct or should the expenditure for local 
purposes be partly borno by the central Government? 

9. Should local rates be divided between owners and occupiers 
of real property, and if so, in what proportions? 

10. Should ground values be separately rated for local purposes, 

and if so, on what principles ? 

11. Under what conditions and in what manner would the 

rent which could be obtained by an owner of land on 
rateable hereditaments be affected, if at all, by — 

(а) The increase of an old rate; 

(б) The imposition of a new rate; 

(c) The reduction or abolition of a rate ? 

12. Under what conditions and in what manner would the 

rent which could be obtained by an owner of land or 
rateable hereditaments be affected, if at all, if an occupier 
by whom a rate had hitherto been paid were empowered 
to deduct the whole or a portion thereof from the rent 
in the same manner as he is now entitled to do in the 
case of income tax ? (Schedule A.) 

13. What is the effect, if any, upon rent of rating property — 

(а) On different scales of duty according to the valuo 

of the property ; 

(б) On different scales of duty according to the character 

of the property or the purposes for which it is used ? 

14. Can you make suggestions to the Commission as to any 

methods of raising revenue for local purposes, otherwise 
than by means of rates ? 

15. Does any point not included under any of the foregoing 

questions occur to you on which having regard to the 
terms of reference to the Commission you wish to express 
an opinion ? 

Professor Edgeworth’s Answers to the Questions sub- 
mitted TO HIM BY THE ROYAL COMMISSION ON LOCAL 

Taxation 

1. A classification may be incorrect in two ways. It may 
violate the rules of formal or those of material logic. For instance, 
suppose taxes divided into indirect, and those which are on 
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commodities ; or taxpayers divided into those who are at least 
six foot high, and those who are under six foot. The first classi- 
fication is incorrect because the classes formed are not mutually 
exclusive : the second classification is incorrect because it sub- 
serves no purpose of art or science. 

The proposed classification, properly interpreted, is not 
incorrect in either sense. If the terms “ incidental to . . . 
property ” and “ in respect of commodities ” are defined so as 
not to overlap, then the classification may subserve the purpose 
of enabling the various items of the national Budget to be held 
together in thought. 

The classification might be considered incorrect, if it was 
designed to indicate the incidence of taxation. For, certainly, 
it does not fulfil that purpose, as appears from the cross-ques- 
tioning to which the author of the classification was subjected 
by Sir Robert Giffcn. 1 But the classification was not designed 
to fulfil this purpose, as appears from the answers given on the 
occasion referred to.- 

I cannot suggest, I do not recommend, any alteration of the 
proposed classification. The object of such an emendation 
would be, apparently, to render the classification a better exponent 
of the real incidence. But it may be doubted whether a classi- 
fication which fulfils the first purpose— to afford a comprehensive 
view of the receipts of the Exchequer — admits of being amended 
so as to fulfil the second purpose — to indicate (he real incidence 
of taxation. It must be recognised that (he points of primary 
percussion and final incidence arc not coincident. There is the 
sort of difference which exists between an ordinary map divided 
into provinces and counties, and a map of which the divisions 
are designed to exhibit the variety of geological formations. 
There is, doubtless, a certain correspondence between the two 
charts ; and it is not only in Greek that mountains are associated 
with boundaries. But query if it would be worth while to alter 
familiar demarcations — subtracting a district from one county, 
and adding it to another — in order to construct a sort of mongrel 
map, which should subserve at once the purposes of ordinary 
geography and scientific geology. 

2. The questions may be understood to mean : (1) Do the 
items enumerated in the proposed Table together make up the 
total taxation raised by Parliament ? (2) Is each item placed 

in the compartment to which it properly belongs ? 

1 Agricultural Commission, Q. G3, 233, and context. 

* Jbid., Q. G3, 253; C3, 2GG. 
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. (1) T ° thc . first 1 ucs,lol ‘ thore be only one answer. The 
^ qua. .beat, onto ,l le obvious affirmative is (he caution that 
rinl , T raised by taxation is not an accurate measure of the 
al burden. As Mill says of a tax on newspapers, it is ” objec- 
tionable, not so much where it does fall, as where it does not ' 
The principle has been generalised by Professor Marshall in his 
theory of ■ consumers’ rent.” For example, if the duties on 
some consumable articles were raised, the burden of taxation 
would certainly be increased, but the ordinary pecuniary measure 
of that burden might quite possibly be reduced. 

( 2) The arrangement of the items appears to me correct 
enough. I should add that it might have been widely different 
without appearing to me incorrect. For the term incidental 
to signifying simply “ with respect to -—and divorced, as I 
contend that it should be, from its association with incidence— 
is so vague and elastic that the compartments which it defines 
may be made to include more or less, at pleasure. Thus several 
of the items under Head 4, e.g. t bills of exchange and promissory 
notes, might as well have been, where Sir Alfred Milner was at 
first disposed to place them,* in the category of taxes not incidental 
to property, as where they are now. Distinctions which turn 
upon such differences seem hardly worth contending for. 

(3) What is the best definition of a tax is an interminable 
inquiry. There is a whole literature on the subject on the 
Continent. It may be true, as a French writer has observed, 
that all this dialectic never brought an additional franc into the 
Ireasury. Yet the discussion exercises speculative faculties 
which are demanded by some problems in taxation. It will 
not be expected, however, that this academic exercise should 
be performed here. 


For the present purpose we may accept Professor Bastable’s 
definition of a tax, and understand with him that “ when ordinary 
profit is exceeded, the monopoly possessed by the [publicl 
office is employed for taxation." 2 Or, in Professor Sidg wick’s 
words, “ Government avoids interfering with distribution ”— 
whether in the way of tax or bounty— “ if it sells the commodity 
at the price at which it would be sold if provided by private 
industry." 3 But “ we can only conjecture roughly " what 
that price would have been. 4 We do not know to what extent 


1 Memorandum B., p. 4. 

3 Public Finance, Book II. cb. I. § 4. 

* Political Economy, Book III. ch. viii. par. 4. 

4 Note to first edition, loc. cit. 

K 


vol. n. 
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the service would be monopolised in the absence of Governmental 
interference. The calculation is further complicated by the 
possibility that, whether in a regime of perfect competition, or 
more or less imperfect monopoly, there might be different prices, 
varying with the cost of service in different localities. It has 
further to be considered that the burden imposed on the public 
by the Government monopoly of the post is not to be measured 
simply by the rise in price which it may occasion. Professor 
Marshall, in a letter to The Times , of April 6, 1801, estimated 
the loss to the public in the way of “ consumers* rent,” con- 
sequent on the prohibition of private enterprise in postal services, 
as amounting to some four and a half million pounds sterling 
annually. It seems to follow that the “ net revenue of the 
Post Office ” is a very inaccurate measure of the fiscal burden 
imposed by the Government monopoly. 

4. The equity of any particular tax must be judged by 
reference to the system of which it forms part. That the same 
tax may or may not be inequitable, according as the payer is 
or is not otherwise burdened, is an acknowledged principle. 1 
We may go on then to consider the equity of a system of taxation. 
The following is a summary of views expressed fully in the 
Economic Journal for December 1897 * 

In considering the equity of any political system, the test 
which should be applied is the greatest happiness principle. 8 
From this principle it follows that ceteris paribus the sum of 
privation or sacrifice caused by taxation should be a minimum. 
Therefore, if a certain amount of taxation has to be raised (for 
purposes of which the benefit cannot be allocated to particular 
persons), the primd facie best distribution is that the whole amount 
should be paid by the wealthiest citizens. The incomes above a 
certain level should all be reduced to that level ; the incomes 
below that level should be untaxed, the level being determined 
by the amount which it is required to raise. 4 

This levelling principle requires to be corrected by several 
prudential considerations. 5 There is the danger of driving the 
rich, or at least their riches, from the country, and checking 
accumulation ; there is the danger of awakening the predatory 
instinct of the poor, and precipitating revolution. When tem- 
pered by ordinary prudence, the suggested rules of equity deduced 

1 See Fawcett. Manual oj Political Economy. Book IV. ch i. Bastablo 
Public Finance, 2nd edition, p. 300 and p. 535, note 1. Seligman, Proyressivs 
Taxation (on the principle of compensation). 

• “ Pure Theory of Taxation," above S. p. 100 el scq. 

» Loc. cit. p. 101. 4 Loc. cit. p. 103. • Loc. cit. pp. 104-5. 
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from the principle of least sacrifice are not, in practice, very 
different from the received rules which are deduced from the 
principle of equal sacrifice. But there is an important theoretical 
difference between the two first principles. 

I maintain that the principle of equal sacrifice derives its 
acceptance from its similarity in conception and dictates to the 
principle of least sacrifice : that the former has no authority 
independent of the latter. J. S. Mill, the leading authority on 
the subject, confuses the two principles. In the same breath 
he enounces the principle of equal sacrifice and identifies it with 
that of least sacrifice. “Whatever sacrifices it [Government! 
requires of them [persons or classes] should be made to bear as 
nearly as possible with the same pressure upon all, which it 
must be observed, is the mode by which least sacrifice is occasioned 
on the whole.” 1 The association in Mill’s thought between 
equal sacrifice and equality— an inference from least sacrifice— is 
apparent in his method of advocating the limitation of inherit- 
ances, 2 and in the juxtaposition noted by Professor Sidgwick, 3 
between the first clause above quoted and the dictum in the 
same section that “the true idea of distributive justice con- 
sists ... in redressing the inequalities ... of nature.” 

Many distinguished foreign authorities also seem to hover 
between the two principles, having “ equal sacrifice ” on their 
lips, but using arguments which are germane to “ least sacrifice.” 

The principle of equal sacrifice has sometimes been clearly 
distinguished from that of utilitarianism pure and simple, and 
preferred to it as being free from the dangers which, as above 
admitted, attend the working of the latter principle. But in 
order to deduce any rule of distribution from the principle of 
equal sacrifice, there is needed some assumption as to the degree 
of slowness with which utility tends to increase with the increase 
of means. Upon a very probable assumption as to that slowness, 
the principle of equal sacrifice would lead to a progressive taxation 
almost as drastic as that which has been above described. This 
is admitted by Professor Sidgwick when he says, “ If equalisation 
of burden were the sole consideration, the equity of a graduated 
rate of taxation, rapidly increasing as incomes rise, could hardly 
be denied.” 4 

It should seem therefore that, as a working principle, equal 
sacrifice has no great advantage over least sacrifice. 

1 Political Economy, Book V. ch. ii. § 2. 

* Above, S, p. 115. 

Political Economy, Book III. ch. viii. par. 7, let edition. 

4 Politico, p. 182. Cp. Political Economy, Book III. ch. viii. par. 7. eub. 
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For further defence and qualification of the views propounded 
the reader is referred to the article already cited. The main 
result of that investigation is somewhat to weaken the preposses- 
sion in favour of taxation proportional to incomes (above a 
certain minimum), and somewhat to strengthen the arguments 
in favour of progressive taxation. It may be added that there 
docs not seem to be much weight in the common objection to 
progressive taxation : that if the proportion payable continually 
increases, it must ultimately reach 100 per cent., or at least a 
ratio such that the taxpayer would have no interest in increasing 
his income. For, first, the point at which these consummations 
would be attained may well be far above the highest existing 
incomes, as happens in the case of some progressive systems in 
Switzerland. And secondly, the dictates of the least sacrifice 
principle might be approximately satisfied by a law of pro- 
gression which ultimately, for high incomes, converged to a 
simply proportional rate of taxation.* If the ultimate ratio was 
very high, the initial ratio might be very low. 

5. I have elsewhere 1 suggested four distinctions which 
may be of assistance in determining the real incidence of 
taxation. 

There is first the distinction between a regime of monopoly 
and one of competition. The laws of incidence are not the 
same for these two cases. Thus it is rightly argued that rates 
in respect of railways and canals fall upon the shareholders who 
own the property, while rates in respect of mines and quarries 
fall upon the consumers of the products; 2 it being understood 
that monopoly prevails in the former case, competition in 
the latter. A less familiar inference is that, even if a canal 
or quarry is monopolised, a rate would not fall entirely upon 
the monopolist, but partly on the consumer; supposing, as 
is usual, I believe, that the rate is proportioned to the 
output. 3 

The second distinction is between products which obey the 
law of “ diminishing returns *’ and those which do not. This 
distinction is relevant to the weight rather than the point of 
incidence. The burden of a tax on products obeying the law of 
“ increasing returns ” is apt to be greater. It may be observed 
that the articles with which the Commission is specially concerned, 

* Even this degree of proportionality is not necessary os shown below. 

1 Above. S, p. 65. 

3 See Memorandum by Sir Edward Hamilton, p. 65. 

* See Marshall, Principle* of Economic*, p. 462, and above, S, p. 91. 
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ffio,t ' T to bc,ong *° thc “ ,ee ° ry ° f 

The tliird distinction is between cases where there exists 
mobility between different industries and cases where this mobility 
does not exist. One important case of immobility is that of 
capita fixed during a “short period “ = as distinguished from 
the long run. Unis there is an essential difference between 
tne incidence of a new house rate, according as it affects the 

owner of a house already built, or as it enters into the calculation 
of an intending builder. 


The fourth distinction is between a tax which varies with 
the amount of article (including money) produced or dealt in 
and one which is irrespective of that amount, A specific and 
an ad valorem tax belong to thc former category; to the latter, 
a poll tax and a payment for a licence. Consider, for example’ 
different modes which might be imagined of taxing the production 
of barley— I say barley, not corn, to avoid the complication 
attending the taxation of labourers’ necessaries . 3 Mobility 
between the farming and other industries being supposed, a 
tax proportioned to the amount of output falls upon the con- 
sumer; since before, as after, the impost the “ final ” increment 
of product must just repay the producer . 4 By a parity of reason- 
ing a tax under the form of a licence to grow barley will pre- 
sumably fall on the landlord ; supposing that he has no mobility 
and must either let his land for t lie cultivation of barley or not 
at all. It must be supposed also that he can bear it, that his 
rent minus the licence is a positive quantity. Theoretically it 
would seem that, in general and when the demand for the com- 
modity is not perfectly inelastic, the consumer would, in the 
long run, only be affected when the licence exceeds the rent. 
Nor even then is the operation of thc licence quite so simple as 
it is sometimes taken for granted in the books . 5 More practical 


. ^ , to ands * 300 Political Economy passim; as to houses. Marshall’s 

I r mctplcs of Economics, sub voce “ Margin of building.*' 

* Professor Marshall’s useful phrase. 

■ In this hypothetical analogy the effect of foreign trade on price may bo 
left out of sight as an incident not relevant to the building industry. 

In the case of agricultural produce, as Mill points out (Book V. ch. iv. § 3. 
par. 1 ), if the tax diminishes consumption. ** it to that extent contributes to throw- 
back agriculture upon more fertile lands or less costly processes and to lower 
tho valuo and price of com ; which therefore ultimately settles at a price increased 
not by tho whole amount of tho tax, but by only a part of its amount.” There 
is, theoretically, an analogous diminution of the expenses, with the riso of the 
margin,” of building (tho law of diminishing returns prevailing); but it may 
be doubted whether this effect is considerable. 

* See above, p. 78. 
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exemplifications of these theories will be given in subsequent 
answers. 

6. In the answers which follow relating to imposts on houses, 
I shall suppose, when the contrary is not expressed, that the 
so-called “ London leasehold system ” 1 prevails. Statements 
made with special reference to that system can easily be adapted 
to other circumstances. 

(a) To determine the incidence of the inhabited house duty 
is a problem so complicated that it is expedient to break it up 
by first considering an ideally simplified case, then introducing 
one by one the concrete complications. 

(1) First let us suppose the inhabitants of a town to deal 
with the owners of houses already built, abstracting the com- 
petitive influence exercised by new houses and other towns. 
For periods and circumstances which permit this supposition 
a tax such as the Inhabited House Duty will, theoretically, fall 
entirely on the owners on the expiry of each occupant’s lease 
(that is, on an average, in less than three and a half years after 
the imposition of the tax, supposing that the term of the occupa- 
tion-lease is sometimes seven years and sometimes three). For, 
the supply of houses being perfectly inelastic, the owners have 
no choice but to throw these their wares upon the market without 
a reserve price; they must accept that price which just carries 
off the supply. Since the imposition of the duty does not increase 
the demand of the occupants, the payment per house which they 
can be got to make will not be increased. The payment now 
made by the occupant, consisting of rent plus tax, will be the 
same as the payment made before by him, consisting of rent 
alone. The payment received by the owner will be less than 
before by the full extent of the tax. 2 

(2) Now, let us take into account the circumstance that houses 
are not eternal. First, let us suppose the town, or other cir- 
cumscribed region, to be renewed without being enlarged, new 
houses from time to time being built on old sites, but not on 
new sites. If the average duration of a house is 50 or 100, or 
generally n years, then an nth part of the total number of houses 
in the town will be yearly produced, and offered for occupation 
by building entrepreneurs. These entrepreneurs, being free to 
apply their capital otherwise than in building, will require as 

* There is a good description of the system in the final report (1892) of the 
Select Committee on Town Holdings, p. vi. 

* The matter is put more technically in my study on the Pure Theory of 
Taxation (above, S). 
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good profits in that industry as in any other not subject to a 
special tax. Whence it follows, by familiar reasoning, that the 
duty, being an ad valorem tax on the price paid for a consumable 
article, falls entirely on the consumer — the occupant. The 
occupants of new houses then pa>' the entire duty. But it is 
not theoretically possible that, in the same market, similar 
articles should be obtained for different prices : old houses for 
the same rent as before the imposition of the tax, new houses 
for that rent plus the tax. If, as a first approximation, we ignore 
the difference in the demand for new and for old houses, the 
pressure exercised by the builders of new houses will, in the 
course of less than seven years, result in imposing the tax 1 on 
the occupants of the old as well as the new houses. 

(3) A similar conclusion is obtained when we take into account 
the circumstance that where the population is increasing new 
houses will be required in new sites as well as old ones; still 
assuming that new and old houses are exactly similar articles. 
But, of course, this is a very inexact assumption. New and old 
houses are not interchangeable like sovereigns of different dates ; 
urban and suburban residences are not identical articles, but 
more or less perfect substitutes for each other. 

(4) Account being taken of this relation between new and 
old houses, we shall find that the effect exercised by the new 
buildings upon the house-market is similar in kind, but not in 
general equal in quantity, to that which was described under 
heading (2). In the limiting case, when the rivalry between 
the new and old houses is null, the whole tax falls on the owner, 
as in case (1). In general it may be supposed that the case lies 
between (1) and ( 2 ); that the occupier of an old house pays a 
part, but not the whole, of the tax. But this natural sup- 
position is not quite correct. The extra payment imposed on 
the occupants of old houses in consequence of the tax is not 
limited to the extent of the tax. Zero is, indeed, an inferior 
limit, but there is no definite superior limit. The imposition 
of the tax may so disturb the delicate balance of demand for the 
rival articles, central and suburban — or, more generally, old 
and new — houses, that in the new equilibrium the occupants 
of old houses pay a rent increased by more than the tax, the 
owners of old houses positively gain by the tax. 2 This curiosum 

1 Tho whole tax, if wo admit what may bo called tho classical assumption 
that the oxponsos of building aro not sensibly altered by tho diminution of demand 
for houses which may bo caused by tho rise of tho price paid by the consumer — 
tho occupier. (Sco tho penultimate note to Q. 5.) 

* Abovo, S, p. SI. 
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in the theory of value seems only to be of importance as it tends 
to confirm the conclusion that the occupier will bear a considerable 
portion of the tax. 1 

(5) There is next to be introduced the competition between 
different towns. Residences in different places constituting rival 
commodities, we may see, by an extension of the analysis above 
employed, that a uniform tax may so disturb the balance of 
complex demand as to cause a certain rush of inhabitants to one 
town from another. The owners of houses already built may 
gain more rent by the increase of demand consequent on such 
disturbance than they lose through that more immediate action 
of the tax which was indicated under the preceding head. Con- 
versely, they may lose rent through the competitive action 
referred to under the present head. As regards the distribution 
of the burden between owner and occupier, the competition 
between towns does not tend, on the whole, to alter the pro- 
portions. 

(G) Lastly, account is to be taken of “ friction.” With 
respect to the distribution of the burden between owner and 
occupier, friction acts in two opposite ways. It obstructs that 
transference of the tax from the occupier to the owner which was 
indicated under head (1), and that transference from the owner 
to the occupier which was indicated under heads (2), (3), and (4). 

In the first case, the process by which the burden tends to 
be shifted from the occupiers to the owners is as follows : — If, 
before the imposition of the rate, each occupier had as much 
house accommodation as he wanted at the old price (the rent of 
occupation), thereafter he will have more house accommodation 

1 Tho eminent Mr. N. O. Pierson, of Holland, in his noteworthy discussion 
of this subject (in the second edition of his I.cerbock dcr Staath u iehoudku nde, 
ttr*tc deel, p. 100 cl «cg.) has come to a different conclusion, namely, that tho 
occupier of a house with a high ground rent, ns in a central region, will, at most, 
pay only as much tax ns what is paid by tho occupier of an exactly similar house 
with (little or] no ground rent, ns in a suburban periphery. Mr. Pierson deduces 
this conclusion from tho assumption that tho difference between tho rents of tho 
two houses may bo expected to bo the same after and before tho imposition of 
tho tax (or, at least, not greater after than before). This assumption would bo 
appropriate if two similar houses dissimilarly situated [" twee hut ten van onegclijke 
tigging cn allccn daarom in huunraardc verschillcnd loc. cit. p. 178; "twee 
gclijkaoortigc perceclen." p. 171] could be regarded as two units of tho snmo com- 
modity, analogous to two quarters of barley grown on a highly rented site and 
ut tho margin of cultivation respectively. But I submit that tho two houses 
ought rnther to bo regorded ns different guanlitic a of commodity, analogous to tho 
quantities of barley produced by tho outlay of tho same capital nt tho margin 
and on a highly rented site. There is no “anomaly” (loc. cit. p. 179) in tho 
supposition that the difference between tho prices paid for those two quantities 
of produco should bo increased by a tax. It is the received theory, os stated, 
*•?/•» by Mill (Book V. ch. iv. § 3. pars. 2. 3, 4). 
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tlmn he demands at the new price (the rent p!lls the rate). 
Accordingly, lie will seek to disembarrass himself of this super- 
fluous housing by moving, or threatening to move, to less extensive 
premises But this action is much clogged by friction. The 
gain m utility (or " consumers' rent ") which is effected by takin- 
just as much us he wants at the new price may well be over- 
balanced by the expense and (rouble of moving. 

Case (2), at first sight, does not seem to admit of as much 
friction. As the owner of a new house will not pay the rate the 
occupier must undertake to pay it; but he will not do so while 
equally good old houses are obtainable at the same rent and less 
rates As Mr. Cannan says : “ Who will stand up and confess 

that he took 7G Street at £100 a year, and subject to £20 of 

rates, when an exactly similar house next door . . . was to let 
at £100 a year, and only £12 of rates ? ” * However, in the case 
before us, it may well be that the paucity of new houses is a 
circumstance favourable to friction. That nth 2 part of the town 
or region which is yearly renewed may not bo sufficient, so to 
speak, to leaven the whole region with the effect of the tax. It 
is, perhaps, significant of the preponderance of friction — the 
impotence of what may be called the normal forces — in this case, 
that Mr. Pierson, in his discussion of a rate on houses in a circum- 
scribed region, such as The City in London, 3 considered as 
unaffected by the competition of extra-urban houses, has taken no 
account of the competitive influence exercised by new houses 
within the region. The action of friction in favour of the occupier 
in case (2) may be enhanced by the characteristic of case (4), the 
imperfect capacity of new houses to act as substitute for old ones. 

Case (3) is affected less by the circumstance of paucity, and 
more by the circumstance of imperfect substitution. 

Tho principal forces, normal and frictional, which are at work 
have now been analysed. But I have not sufficiently accurate 
knowledge of the facts to determine in concrete cases the resultant 
of all the forces. Doubtless, in virtue of friction, it may be 
expected that more or less of the tax will stick where it hits. 
But whether this expectation is greater when the tax is imposed 
on the occupier than when it is imposed on the owner, I am unable 
to say. 

So far as to the incidence of the inhabited house duty on 
occupiers and owners. There is still to be considered its incidence 
on the ground landlord. This action is, of course, very slow, 
making itself felt immediately with respect only to the small 
» History oj Local Taxation, p. 135. « Above, p. 134. » Loc. cit. p. 178 
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proportion of sites for which new leases are being created at any 
time, with respect to the average of sites not until after many 
years — perhaps 40 or 50. 1 

Theoretically, a house being regarded as a sort of product 
grown upon the land, 2 a house tax paid by the occupier tends to 
diminish the ground rent through the diminution of the demand 
on the part of building entrepreneurs for sites. The limiting 
case is when the demand for houses is quite inelastic. Then the 
same amount of house accommodation is demanded before as 
after the imposition of the tax. The occupier pays the same rent 
as before plus the duty; the builder obtains the same profits; 
the ground landlord the same rent. In general, the imposition 
of the tax causes a diminution of demand for house accommoda- 
tion ; intending builders divert their enterprise to other invest- 
ments ; the ground landlord suffers through slackened demand for 
sites. But what the Exchequer loses through the diminished 
use of houses is not, in general, equal to what the ground landlords 
lose through the diminution of demand for sites. 3 Nor would 
the equality be of any fiscal significance, since what is lost by the 
ground landlords is not gained by the Exchequer. Indeed, the 
question has been raised whether an effect of this sort — detrimental 
to a certain class, without any corresponding benefit to the 
Exchequer — can properly be described as the incidence of a tax. 4 

{b) — (1) The principal difference, with respect to incidence, 
between the inhabited house duty and house rates is that the 
former is uniform, the latter may vary 5 from place to place. So 
far as such variation docs not occur, the preceding analysis holds 
good of house rates. Where one locality is more heavily rated 
than another, the excess of rates may or may not correspond to 
extra advantages offered to occupants. For instance, a munici- 
pality may give more service in the way of lighting and cleansing 
than others in return for an equivalently heavy rate, or it may give 

1 Supposing tho average term of a building lease to bo 80 or 100 years. 

a See answer to Question G. Inst paragraph. Comparo Mr. Goschen ( Local 
Taxation, p. 1G4) : — ” The inhabitant of the house is, in reality, tho consumer of 
tho commodity produced by tho builder.” 

3 Comparo the formula; given by the present writer in section 1 of tho article 
on tho Pure Theory of Monopoly (E). 

4 A dictum carrying the combined weight of Ricardo's and Adam Smith's 
authority can bo quoted on tho affirmative side of this verbal question. The 
payment of this tax, then, would ultimately fall on tho occupier and ground land- 
lord, but ‘ in what proportion this final payment would be divided between thorn,’ 
says Adam Smith, * is not, perhaps, very easy to ascertain.’ ” — Ricardo, Political 
Kconomy, ch. xiv. (Taxes on Houses). 

6 Dudley Baxter has pointed out this difference very clearly. — Taxation oj 
the United Kingdom, p. 65. 
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the same service, c.g ., in the way of drainage, at a heavier rate 
corresponding to disadvantages of situation. 1 

To begin with the second case, the differential rates will tend 
to divert demand from the locality, with the following results to 
occupiers and superior interests. The occupiers who are not 
driven away suffer the aggravation of rates; the occupiers who 
are driven away suffer a loss of utility (or ** consumer’s rent ”). 
The owners during the remainder of their terms, and the ground 
landlords ultimately, suffer a loss of rent consequent on the 
slackened demand for houses in the locality. 

These results are counteracted when the extra rates correspond 
to extra benefit. If that benefit is immediate, none of the parties 
need suffer. Demand is not slackened ; rents do not fall. If 
the benefit is a future result of present outlay, both occupiers and 
owners will suffer temporarily in the ways above described. It 
is not true of differential rates that the occupier bears all the 
cost of improvements by which the owner is ultimately benefited. 

(2) As pointed out by numerous authorities, 2 a rate on trade 
premises falls partly on the customer, partly on the trader, partly 
on the owner, in proportions difficult to determine ; ceteris 
paribus , more upon the customer the greater his preference for 
dealing in the particular locality; on the trader the greater the 
loss incurred by him in moving to another place (or business) ; 
on the owner the longer his term. The only remark not quite 
familiar which occurs to me is that the owner of old premises is 
not quite so defenceless as might be supposed, since lie benefits 
by the competitive action which is propagated from new premises 
in the manner indicated under head (a) 2. 

(c) According to Ricardo, “ a tax on rent ” [in the proper 
sense of the term] . . . “ would fall wholly on landlords.” But 
" a tax on rent, as rent is constituted ” [*.«., true rent plus “ quasi- 
rent,” as we might now say] . . . would be a tax on the profits 
of the landlord.” “ The capital expended on these buildings, 
etc. [‘ the buildings and the improvements which are made by the 
landlord’s stock ’], must afford the usual profit of stock ; but it 
would cease to afford this profit on the land last cultivated, if the 
expenses of these buildings, etc., did not fall on the tenant, and if 
they did, the tenant would then cease to make his usual profits 
of stock, unless he could charge them on the consumer.” 

1 Compare Mr. Carman's valuable analysis of the causc9 of inequality in local 
rates. — Economic Journal, Vol. V. p. 31. 

• E.g., Profossor Sidgwick, Political Economy, 2nd edition, p. 57 5, note; 
Professor Bastable, Public Finance, 2nd edition, p. 421; Mr. Blundon, Local 
Taxation, p. 65. 
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This general theory must be applied with caution to the present 
circumstances. It may be doubted whether English landlords 
expect their outlay on their estates to afford “ the usual profit 
of stock the supply of such expenditure follows a special law, 
not that of the general investment-market. Moreover, with respect 
to produce for which there is a world market, such as wheat, the 
effect of agricultural rating in one country upon the price must be 
insensible. From the first incident it is deducible, I think, that 
the landlord will bear some part of the tax on the quasi-rent; 
from the second incident, that he will bear the greater part. On 
the other hand, as Mr. Blunden has ingeniously observed, 1 the 
farmer will not be able to shift on to the landlord any burden which 
is common to other industries, in particular that part of the rate 
which falls on his dwelling-house, say ;> per cent, of the total 
agricultural rate. Altogether, theory leads to the conclusion that 
the greater part of an agricultural rate falls on the landlord. 

These theoretical tendencies are masked by friction, the action 
of which seems to vary with the conditions of supply and demand. 
Under the conditions which prevailed when Mr. Goschen wrote 
his classical report on local taxation, it may have been true that 
a farmer could not insist on his landlord’s reducing the rent in 
consequence of the imposition of a rate. Dudley Baxter may have 
been right when he wrote : “ On all the evidence that I can 
collect, I have little doubt that, although in theory the rates arc 
paid by the landlord, yet in practice and on the average of 
tenancies, a portion of the rates does fall upon the tenant.” 2 
This portion was estimated by him as one-fourth. But under the 
present conditions, the “ pull of the market ” being against 
the landlord, “ friction ” seems to favour the tenant. I know 
of a case in which a set of agricultural tenants, threatened with a 
school board rate, declined to trouble themselves about the 
matter, averring their confidence that the whole rate would 
virtually have to be borne by the landlord. I know of many 
cases in which the tithe rent-charge was transferred from the 
tenant to the landlord, according to the Act of 1891, without any 
concomitant increase of the rent. Friction, as well as theory, 
seems now to make against the landlord. 

(d) Taxes on the transfer of property fall indifferently on both 
parties, now on the buyer more, now on the seller. 3 Adam 

1 Loral Taxation, p. 41. 

2 Taxation of the United Kingdom, p. 02. 

3 C'p. Professor Bos table. Public Finance, p. 547, and tho presonfc writer, 
above, S, p. 68. 
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Smith's dictum that “ taxes upon the sale of land fall altogether 
upon the seller,” for that ** the seller is almost always under the 
necessity of selling,” cannot be predicted generally of the sale of 
land including hereditaments. 1 But it is true wherever the 
proprietor has no use for the property except to sell it. One 
important application of this theorem is that a tax on the sale 
of urban sites, like a tax on ground rent, falls altogether on the 
ground landlord. 

(■ e ) As to the incidence of a tax on trade profits, I have only 
one remark to add to the received theories on the subject. The 
difficulties which I have elsewhere raised 2 as to the mode in which 
a tax on the profits of a particular trade is compensated by a rise 
in price seem to strengthen the probability of the tax acting as a 
preventive to improvements of production which would otherwise 
have been adopted. 3 

(/) Adam Smith’s dictum that taxes on inheritance “ fall 
finally as well as immediately on the persons to whom the property 
is transferred ” is substantially incontrovertible. But there is 
much to be said for the view 4 * that in propriety of speech such 
taxes fall immediately on the persons from whom the property 
is transferred. It is they who have the power of evading the tax 
(by donation to the living) ; it is they who bear the burden of that 
evasion when they forgo the luxury of bequest. Nor is Adam 
Smith’s “ finally ” to be interpreted so strictly, but that this tax, 
like all taxes, will have diffused effects upon accumulation and 
production. 6 

7 and 8. Primd facie some purposes may bo distinguished as 
purposes for which taxation should be raised locally, namely, 
those of which the benefit accrues to the inhabitants of the locality 
exclusively ; for instance, amenities which conduce to pleasure 
rather than efficiency. Conversely the taxation should be raised 
by the central Government for certain other purposes, such as 
national defence. But there is a large intermediate class where 
the benefit cannot bo altogether allocated either to the part or 
the whole, e.g., local police and education. 

The criterion thus afforded by the proportion in which the 

1 Cp. Mill, Political Economy, Book V., ch. v. par. 1, note. 

* Above, S, p. 78. 

• This provontivo action is indicated by J. S. Mill, Political Economy, Book V. 

ch. iv. par. 2, tub finem. 

* As suggested by 8ir Robert Giffen in Q. 03,281 of tho Royal Commission on 
Agricultural Depression. 

• See Professor Baatable, Public Finance, Book IV. ch. ix. par. 9 ; and com- 
pare the present writer. Economic Journal, Vol. VII. p. fi7, par. 2. 
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benefit is divided between the locality and the nation does not 
suffice to determine the proportions in which the expenditure 
should be borne. Where indeed the benefit accrues wholly to 
the locality, perhaps the expenditure should be wholly borne by 
the locality. But the converse does not hold, for it seems to be 
requisite for the sake of economical administration that some 
expenditure which is chiefly in the interest of the general public — 
for instance, the maintenance of the poor — should be largely 
borne by particular localities. A fortiori , the criterion is not 
available where the proportions in which the benefit is divided 
cannot be ascertained. 

As Mr. Cannan says, “ the expenditure does not fall into two 
clearly defined classes, and even if it did, the most consummate 
statesmanship would find it difficult always to reconcile the 
extension of the area of chargeability with economy in administra- 
tion. *’ 1 I am prepared to think that here, as in some other 
subjects, no principle is available except the general one which 
justifies the method of comparing, and in some sort averaging, 
the unanalysable judgments given by competent authorities 
conversant with the circumstances of each case. 

9. It is convenient to answer this question after Question 10, 
and along with Question 12. 

10. Ground rents should be specially rated, when newly 
created, in localities where an “ unearned increment ” has accrued 
to landlords. A contribution may thus be obtained from a source 
which would not otherwise be tapped. 

This conclusion is at variance with reasoning which many 
experts have put before the Town Lands Committees. 2 It has 
been argued that as a rate on the occupier’s rent ultimately burdens 
the ground -landlord, so a rate on the ground rent ultimately 
burdens the occupier. This reasoning seems to be incorrect 
in that it ignores what may be called the marginal character of 
economic transactions. If to each site there corresponded a building 
of a certain invariable cost, then it might be true that, if the rate 
is added to the occupier’s payment, an equal amount must be 
subtracted from the ground-landlord’s receipts; and, if the rate 
is subtracted from the ground-landlord's receipts, an equal 
amount must be added to the occupier’s payment — the builder’s 
profits being constant. But, theoretical^, in general the cost of 

' History of Local Rales, last page. 

* See Evidence, 1887, Qs. 3.3C0 nnd 11,283; 1888, Qs. 273G, 2837, 3188, 
4442, 9335; 1891, Q. 1969 ct seq. (particularly lucid); seo also Mr. Sarganfs 

evidence before the Town Holdings Committee and his Urban Rating, pp. 45-52. 
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hnnd" i Tho S l 0n M aCh S !! C iS n °' t0 bc COIlside red as fixed before- 
^ el', 1 T 1 ' ° r 1 his cx P c >iditure up to the point at 

" h ' s lnst or ' ma, 'S ,,lnl ” increment of outlay is likely to be 
only just compensated by the increase in the rent which he is to 
receive from the occupier. Accordingly, where t here is a virtually 

o v“Jue e added 1 H *° th ° ratc due to th ° increment 

TlJref d c e hoU8e ,m,st bc P aid entirely by the occupier 

Sid in T C ,T y , treat house acco| nniodation as a commodity 

buSnn t) ma u rk , ' , 6 r ; ,tC ' not on| y 0,1 *he marginal increment 
but on the whole value of the building, will be paid by the occupier 

aoJiedTJ bc ° b f cd that if the rate on the ground rent is 
appl.ed to relieve the occupier, then the demand for houses being 

thereby increased, occupier’s rents and ultimately ground rents 
will go up ; the last state will be no better than the first. 

ihis objection would have weight if it were proposed to apply 
the rate on each site to relieve the occupiers of that site. This 
proposal will bc considered below as a case of division between the 
occupier and superior interests (see answer to question 12). But 

!‘n^ T, ar ? l ent ‘v e , d \° aSSUmC that the Prosed ground rate is 
applied to the relief of occupiers generally, or, what conies to the 

same, to the execution of improvements for which otherwise 
additional rates would have been imposed on the occupiers. No 
doubt the improvements tend to increase demand for residences, 
and this increased demand will tend to increase the occupiers’ 
rents. Cut this tendency would equally have operated if the 
improvements had been executed at the occupier’s expense, and 
the occupiers are gainers, by having them executed at the expense 
of the ground-landlords. No doubt the increased demand for 
residences will tend to increase ground rent; but the occupiers 
will gain by having these fresh accretions of ground rent in part 
applied to further improvements.* It would be a strange com- 

Notl X°lV Par ° Mnrsh ° n * Princi Pi“ of Economics, third edition. Appendix, 

thC °!T’ as , hcr u- 8t r a /T d ’ iS n0t louchcd hy the examples which Mr. 
unon <P* 47 et ***•> to prove that rates fall 

da nofhit £ ar S'““«"ts are, perhaps, not aimed at, at any rate they 

the position here taken up; that a special rate on the ground rent falls 
altogether on the ground landlord. 

Fuidrn^T JTi liCh uT bC<? r C ?? fidcnt,y “l^aled to (by the writer of the Digest oj 
Evidence, «>ven before tho Town Holdings Select Committee. Vol. II. p 200), 

be fore 'the^ r V, "° Wc8t - •«««* for Lord Penrhyn, in his evidence 
.nth. , HO, ; ,m r g8C °^ ra, f S, ° n (,8S8 - Q- 1 b5G0 e, scg.). Of two parishes 

m the neighbourhood of the Penrhyn quarries, tho rates of cottages were paid in 
IJandcgai parish by the lessor. Lord Penrhyn; in Llondochid parish by the lessees, 
hia workmen ; and the ground rent per house in Llandegai was greater than the 
ground rent in Llandech.d by almost exactly the amount of the rate per house. 
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plaint against a newly discovered source that, after it had been 
tapped, it was apt to be replenished. 

While thus holding that the proposal to rate ground rents is 
theoretically sound, I hesitate in such a matter to follow pure 
theory very far without the support of specific experience. 
Possibly a rate of so much per cent, on ground rents generally— or 
on any other scale that could practically be employed— would 
prove differential in the sense which has just been explained . 1 
Perhaps the market for house accommodation is not so perfect as 
the theory requires. Probably there arc serious technical diffi- 
culties in the way of applying the theory. It may be difficult to 
distinguish true ground rent, which is the object of the proposed 
rating, from returns which the landlord may receive for the 
execution of improvements preliminary to building— for instance, 
drainage or road-making. It may be difficult to prevent the ground 
landlord from evading the proposed rate— for instance, by 
accepting a fine from the building lessee in lieu of a portion of the 
ground rent. It may be difficult to define the region in which 
ground rents, having received an “ unearned increment,' ” are a 
fit object of special taxation. Moreover, the immediate relief 
to be obtained from this new source of contribution is small ; 
since ground rents form only a fraction of occupation rents, and 
new ground rents are created infrequently in the situations 
where the higher ground rents mostly occur, that is, on sites which 
have already been built on. However, the source is likely to 
become more considerable with the growth of population. 

It will be remarked that the special rating of ground values 
is here based solely on the presumption that an unearned increment 
has accrued to the landlord. The proposal is not applied to 
“ improvements ” in the ground rent due to the landlord’s outlay. 
It is not applied to ground rents already created. As pointed 
out by numerous expert witnesses before the Town Holdings 
Committee, such ground rents are fixed charges, which have not 
experienced any unearned increment . 2 They have been largely 

viz. 9 a. This case is somewhat peculiar, in that the ground landlord appears to 
have been virtually a monopolist. Hovever, tho general principlo that taxes 
on rent aro borne by tho landlord docs not entirely fuil on that account. If the 
authorities had seen fit to impose a special ruto on tho ground rent in theso parishes, 
tho landlord would probably have had to pay it all in Llandcchid. (Theoretically, 
indeed, ho could shift a part of it by restricting tho amount of land offered.) Tn 
Llandcgai, ho would certainly have tho resource of putting tho ground rent on 
the same footing as that in Llandcchid. But where tho interests aro divided by 
competition there could bo nothing analogous to this latter adjustment. 

1 C’p. Answer 12. 

* I should bo prepared to modify this statement upon obtaining evidence that 
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11. The laws which have been enunciated in Answer C for 

;;r: T f he a . new f rat r apidy «*«•* to tuelLlz 

are liven Iff,' ‘ aws for the eduction or abolition of a rate 
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bejond the change of Slg>l — between the positive and negative 

friction ref t° fn< i t,0n - rJ - hcro is some reason for believing that 

of the , “ n * ncre , ase leSS tha,i a Auction of rates. For one 

of the chief processes by which a change of rate is propagated is 

(•’) Ind « oTh d We 7 a " d °' d ilOUSCS - dcscr * bed in sections 
I:' ‘ , d <3) . ° f head,n g (“) m Answer (6). In the case of a new 
IftLi fe 8 V intending occupiers of new houses bid against 

case oi TrZT- f h ? USCS W ' ,OSC ,0ase3 “ r '= spiring In 
lea ef being reduced, actual occupiers of old houses whose 

I® 3 3 f eXP ‘ nng b,d a 8 a ‘ nst intending occupiers of new. The 
dXrf f ,S , nat y kecner in tho form ^ case. A slight 
I mZ i may u Cid ° “ n intCnding °"-» er lo apply for an 
rat f , mn a nC .' V hOUSC ’ But a cons *dorablc difference of 

Iff u, , ? qU,red to determi nc an actual occupier to incur 
the trouble and expense of a move. 

hv D i vision of , rates between owner and occupier, whether 
by deduction or otherwise, profits little theoretically. If there is 
a peifect market in any commodity— it may be house accommo- 
Oat'on or it may be tea-the imposition of an ordinary tax (or 

nse e nf thl ^ th 1 C I ba,ancc of inland and supply, results in a 
i.sc of the price paid by the consumer. But it makes no difference 
to the result, theoretically, whether the tax collector takes his 

seller ° f hC PnCC fr ° m Uie handS ° f the buycr or those of the 

The exceptions to this general proposition are principally duo 
to friction. But there are some exceptions valid even in theory. 

A tax by way of licence to produce is, under certain circumstances, 
borne entirely by the producer, as pointed out in the answer to 
Ques ion 4. If, then, a tax of this sort is commuted in part for 
an ordinary tax on the consumer, the producer will, theoretically, 
gain by the division. A consumer’s licence presents a similar 
incident. In Holl and,” says Adam Smith, “people pay so 

incrcZin —tcrin.ly raised by an 

increase in tho \aluo of tho houses on which tho ground rent i« charged I nm 

i^vven'e^ciiod^thn^dr^'V* SarRan ^ 8a ^ 8 ^ing, p. 101). - if it [fho charge] 

secured ’ 0n Can bo but trifling,” and ( 2 ) that it generally is well 

VOL. IT. 
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much a head for a licence to drink tea.” If the licence was so 
much, irrespective of the quantity of tea drunk, and not large 
enough to deter many from becoming tea-drinkers, then, the 
“ final utility ” of tea not being sensibly affected, the tax would 
be borne altogether by the consumers. Accordingly, they would 
be permanently gainers by the division of the impost with the 
producers. 

I don’t know that this theory has much bearing on house- 
rates in this country. Abroad, perhaps, some exemplifications 
could be found In Austria the “ house-class ” tax is proportioned 
to the number of habitable dwelling-rooms irrespectively of the 
style of architecture. “ The wealthy owner pays no higher rate 
of taxation on a marble edifice . . . than the owner of a common 
brick tenement with the same number of rooms.” 1 If this tax 
was not large enough to cause a material reduction of the number 
of rooms inhabited, the burden would stick where it hit; a 
division of the tax between owners and occupiers would bo 
effectual. 

The following theory is more germane to the purpose in hand. 
If the occupier of a new house be entitled to deduct a portion of 
his rent from the ground rent, then, for reasons above assigned, 2 
the ground landlord will be unable to shift this charge. Thus 
the occupier of a new house will experience a real relief which 
will be propagated, by the influence of competition, to old houses 
in the neighbourhood. The rents of those old houses will be 
reduced, the rates remaining the same; so that, even without 
division, the burden would, pro tanto, be shifted to the owners. 
Division, thus fortified, would be even theoretically effectual. 

The buttress thus afforded to the project of division is itself 
liable to give way. It is threatened by the competition with 
houses on cheaper sites. The ground rents in such situations 
will not be large enough to afford substantial relief to the occupiers. 
Intending occupiers of such houses will therefore, according to 
the theory stated in Answer 6 (a) (3), press in and compete against 
the occupiers who arc obtaining substantial relief by the deduction 
of ground rents. The advantage promised by reduction to the 
occupiers of houses with expensive sites will thus be shifted back 
to the owners and, ultimately, the ground landlords. Things will 
come round again, after much wasted trouble, to the status in 
quo ante? 

1 O' Melirn, Municip<il Taxation. 

* See Answer 10. 

5 Cp. Answer 10, p. 113. 
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^ ‘ S ., n tenablc supposition that residences in nci-h- 

in w nch lt'i ?" " grOUUd reUt ° f “ C "- is '“'S'- «nd those 

ILt *s low are very .mperfect substitutes for each other; 

feeble A r ° f friction - “"“Petition between then, is 

feeble. Accord.ngly, the relief of occupiers by a certain par- 
amount ^ ° f the grOU,1<l ™>f though it would 
. “Xne ,T PerCentages of the occupiers’ rent in different 
neilhh PCr Cent ‘ in central and 6 P er cent, in peripheral 

for hn. yCt WOuM faU ‘° disturb the balal >cc of demand 

for houses m those respective situations. On this supposition 

e division of rates between owner and occupier, buttressed by 
deduction from the ground rent in new houses with newly created 
ground rents, might stand. As conducive to the working of this 
arrangement the deduction of a moderate proportion only, say 
a third, of the occupier’s rent may be recommended. Presumably 
this proportion should be deducted from the owner in the case of 
old houses, in the case of new houses with newly created ground 
rents from the ground landlord up to a certain proportion of the 
ground rent, say a third, and the remainder from the owner. 

t will be remarked that in this reasoning, as throughout the 
answers, it is presumed that in the case of a new house the owner 
does not pay the rate, since he expects the ordinary profits on his 
investment— a circumstance which removes the case from the 
analogy of the income tax (referred to in Question 12 ), since the 
income tax, not being special to investment in building, cannot be 
shifted by the building owner. 

Apart from the special arrangement which is here propounded 
as even theoretically defensible, I think it probable that in virtue 
of fr-i^ion, if an occupier by whom a rate had hitherto been paid 
(Question 12) were empowered to deduct part of the rent from the 
owner, part of the burden would be thrown on the owner. 

Altogether I am disposed to recommend that “ local rates 
should be divided between owners and occupiers ” (Question 9 ) 
as a means to that end ; which appears to me desirable so far as 
owners are, or are about to be, in the enjoyment of unearned 
increment. 1 But, before pressing this recommendation, I should 
require to be satisfied that the principle of taxing unearned incre- 
ment would be fairly applied. Perhaps some sort of court to 
make allowance for hard cases would be required. It should be 
observed that exemptions granted to individual owners would be 
ineffectual, since no individual could stand out for better terms 
than would be current in the neighbourhood. Exemptions could 

1 Cp. above, p. 142. 
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only be granted in favour of (the owners in) regions or zones 
practically isolated from external competition. As an additional 
precaution it might be recommended that the rule should not 
come into force until after the expiry of the occupier’s lease ; or 
at least not within some three years after the enactment. With 
these precautions the division could do little harm ; it might do 
some good, and seem to do more. What seems may be as import- 
ant as what is for the political purpose of appeasing discontent 
and getting municipal improvements adopted. 1 

Friction is most likely to be effective when the effect required 
of it is not very great. Friction may resist the force of gravity 
on a slope of 30 degrees, but fail to do so on a slope of 00 degrees. 
On the scoro of friction, therefore, as well with reference to the 
special deduction from ground-rent above proposed, it may be 
recommended that the deduction should not be very large ; say, 
a third of the occupiers’ rent. This proposal may square with 
the fact that it is difficult to give the owners a voice equal to that 
of the occupiers in the imposition of rates. 

13. (a) The effect of a progressive rate would be to lighten 
the contribution of the poorer householders and thereby probably 
to make the distribution of fiscal burdens more equitable ; possibly, 
to make the working classes more efficient. This desirable result 
is apt to bo reduced by friction in the numerous cases 2 in which 
the rates arc paid by the owners. A fortiori if, as testified by 
some, 3 the owners of small tenements act as monopolists. For 
in this case the relief of the occupiers will be, even theoretically, 
not indeed null, but probably less than in the case of perfect 
competition. 4 And practice may lag even further behind theory. 

{!>) An obvious tendency of rating property differently, accord- 
ing to its character and purpose, is to divert demand to the more 
favoured conditions. But in the more important existing cases 
of such difference, e.g ., between agricultural and urban rates, 
between rates on inhabited houses and those on trade premises, 
I do not suppose that this effect is considerable. 

14 and 15. As to methods of raising revenue for local pur- 

1 Mr. Costelloe, among other witnesses beforo the Town Holdings Committee, 
insisted much on tho impossibility of getting improvements adopted — tho “ dead- 
lock ” of tho present systfcm. Cp. Final Report, 1892, p. xxi : “ In our opinion 
tho chango would do much to remove tho senso of injustice which, whether right > 
or wrongly, is no doubt at present very widely entertained. *’ 

» According to Mr. Sargant, three-fourths of all tho cases . — Town Holdings 
Committee, Q. 4364. . 1Qon 

* Cp. Mr. Costelloe's evidence before the Town Holdings Committee, 18WU, 

Q. 4529. 

4 Seo Index, s.v. Monopoly 
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poses otherwise than by rates, I suggest that accurate information 
should be collected as to the expedients resorted to in foreign 
municipalities. At the same time, attention might be given to 
the teachings of experience abroad concerning the incidence of 
local taxation. 

I express the opinion that, if such information is worth 
obtaining, it is wortli printing legibly. 



(U) 

URBAN RATES 

[In this paper, published under the title of “ Incidence of 
Urban Rates ” in the Economic Journal for 1900, the answers 
of several leading economists to questions put by the Royal 
Commission on Local Taxation are discussed with special refer- 
ence to three leading questions. Firstlj', the utilitarian criterion 
is restated with special reference to Local Taxation. Secondly, 
the incidence of a tax or rate levied on the occupation and rent of 
house premises is once more brought up for discussion. There 
is developed the attack begun in a former paper (S) upon the 
classical doctrine that the proportion of the impost falling on 
the occupier can be assigned from the proportion of the ground 
rent to the total rent of the premises. Lastly, various proposals 
for raising a revenue from ground rent or site-value are con- 
sidered. Mill’s proposal, confined to unearned increment, 
is entirely approved. It is shown that had this plan been adopted 
for London, in the 'sixties of last century, there would in 1900, 
without any shock having been given to the rights and expediencies 
of property, be flowing into the local treasury an additional 
revenue of some two millions annually. Other schemes, not 
adapted like Mill’s to secure equity in distribution, and to avoid 
discouragement to production, are examined and condemned. 
The condemnation might have been less sweeping, if I had had 
before me at the time of writing (1900) the views expressed by 
Professor Pigou in his Policy of Land Taxation , 1909, set forth 
in the context of the following passage : “ Let us eliminate for 
a moment the consideration of equitable distribution and focus 
attention upon the varying degree in which different taxes 
inflict indirect injury on the community in general.” That a 
tax on rent other than what is unearned increment has some 
advantage on productional grounds was perhaps not sufficiently 
taken into account in the arguments employed in this paper. 
But arguments should always be interpreted by what they are 
intended to refute ; and it will be found that the schemes against 
which the polemic here reprinted was directed were not char- 
acterised by any regard for productional advantages, but were 

160 
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based on erroneous estimates of the income accruing from land as 
distinct from labour, confusion between rent proper and rent “as 
it is constituted,” in Ricardo's phrase, that is, quasi-rent, meta- 
physical conceptions as to the peculiarities of property in land, 
culminating in the dictum of the single-taxer which puts a land- 
owner on a par with a slave-owner, in fine, the influence of Mill’s 
doctrine distorted and misapplied by socialistic rapacity and 
superstition.] 


Incidence here denotes all those effects 1 of taxation with 
which the economist is concerned. The title thus interpreted 
covers part of the ground which the Royal Commission on Local 
Taxation has recently illuminated by the publication of “ Memo- 
randa relating to the “ Classification and Incidence ” of taxes . 2 
Ihe Commission have accomplished a remarkable feat ; they have 
improved on the British Blue Book. The oral examination of 
witnesses which characterises our Parliamentary inquiries is 
admirably adapted for eliciting authentic facts and expert 
opinion. But for the purpose of exhibiting trains of economic 
theory questions urged without concert are less serviceable— the 
Platonic dialogue itself would hardly be continuous enough for 
this purpose. It was therefore a brilliant idea to substitute 
paper work for vivd toce examination. The reader who compares 
and combines the different answers given to the same questions 
may hope to obtain a more accurate and complete statement 
than if he had followed any one authority. He may not only 
obtain a corrected result, but may also test its correctness, if he 
employ this unique opportunity of observing how far proposi- 
tions in political economy present the essential characteristic 
of science, consensus. With this double object in view it is now 
proposed to reconsider some of the matters about which the 
Commission inquired. A third purpose may at the same time 

1 Compare Mr. Caiman (at |>. ICG of the Memoranda referred to in the next 
noto) : I have no doubt thut it i* better to eschew tho use of the term ‘ incidence ’ 
of taxution. . . . It is fur belter to consider the effects of taxation." Thun the 
offoct of a tax on bicycles, according to Mr. Cannun'u usage, reaches " not only 
to thoso who uso bicycles, and benefit because other people use them, but also to 
those who would have used bicycles, or would have benefited by other people 
using them, if tho obstruction of tho tax hod not intervened." According to the 
present writer’s usage, the effect would also reach to tho lundlords of Coventry, 
so fur ns their rent might bo reduced by the chock to tho production of bicycles. 

• Memoranda chiefly relating to the Classification and Incidence of Imperial and 
Local Taxes, issued by tho Royal Commission on Locul Taxation. 1890 ff\ 952K]; 
hereinafter referred to as “ Mem.'* 
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be subserved : to criticise some popular proposals in more detail 
than the original questions suggested. The reconsideration 
retains the form of answers to an examination paper. The 
questions cover less ground than the original ones ; the answers 
arc correspondingly narrowed, and are further abridged by the 
writer’s contenting himself with a bare reference to much of what 
he has said in answer to the Commission. 

Questions. 

I. According to what first principles should the burden of 
taxation be distributed ? 

IT. What are the effects of (1) an imperial tax, (2) a local rate, 
levied upon the occupiers of houses in proportion to rent or 
letting value ? 

III. Distinguish and discuss schemes which have been pro- 
posed for rating owners of urban lands and buildings. 

Answers. 

I. First Principles of Taxation. — An individual cannot hope to 
reveal new axioms of conduct. He can at most fructify principles 
already implanted in the mind of his contemporaries; much as 
one member of a committee may frame a resolution expressing 
the sense of the majority. In this spirit is submitted as a canon 
now generally acceptable, that in distributing the burden of 
taxation regard should be had to the “ wants and feelings,” in 
Mill’s phrase, 1 of the taxpayer. It is not merely that “ every 
tax ought to be levied at the time or in the manner in which it is 
most likely to be convenient to the contributor to pay it ” ; con- 
sideration of the sacrifice incurred by the taxpayer dictates not 
only Adam Smith's third and second canon, but also the modern 
equivalent of his first. “ It was not the amount of taxation,” 
writes Sir Alfred Milner of Egypt under Ismail, “ which did the 
mischief, it was above all the irregular, cruel and arbitrary 
manner in which the taxes were collected.” In civilised countries 
there is no hesitation about condemning an injurious manner 
of levying taxes, the question is how the amount should be 
apportioned as between the different classes of contributors. 

It would be judged intolerable in the present age that the poor 
should bear the greater part of taxation, as under the ancien 
regime, or even a part proportioned to their income, as seemed 

1 Book V. ch. ii. § 4. 
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reasonable to McCulloch » and ComewaU Lewis.* The rationale 
of the distribution which now finds favour appears to be no other 
than those laws of sentience or “ pathological propositions," upon 
which, according to Bentham, “ the good of equality is founded/’ * 
by a constructive reasoning which is approved by Professor 
oidgwick. Alike with respect to property and taxation, the 
fundamental “ law of diminishing utility ” would carry us very 
far in the direction of socialism, if this principle of utilitarian 
distribution were not cut into by another utilitarian principle, 
founded on the danger of restricting production. 

“ In considering the economic effects of taxes, wc have to 
allow weight to prod actional, as well as distributional, consequences, 
and sometimes to allow more weight to the former.” 5 

“ Kvcn in thc interests of equity canons based on mere con- 
siderations of equity are often of but secondary importance 
in practice.” 6 


This principle also has what may be called its formal side, 
relating to the immediate consequences of taxation, expressed in 
Adam Smith’s fourth canon, and in that which a modern authority 
has called the ” first and most important of the principles that 
should guido thc practical financier ” — that ** taxation should 
be productive.” 7 it may be, in thc present state of civilis- 
ation, that this preliminary “ product ional ” condition cannot 
be satisfied without prejudice to ** distributional ” requirements, 
and thc utilitarian must sadly acquiesce in an otherwise undesir- 
able inequality of taxation as “ inequitable and inevitable.” H 
But beyond the condition that taxes should be productive to the 
Treasury, there are wider productional advantages to be taken 
into account : 


“ 'Speaking generally, those systems of finance have caused 
the least injustice and hardship which have most favoured the 
development of the energies and inventiveness of the people, 
which have hindered them the least in the selection of those routes 
for the satisfaction of their wants.” . . . y 


1 Edinburgh lUvirtt', Vol. LV'II. p. 1G2. 

• Report of tlio Select Committee on Purochinl Awh-sxiik nf.-t (ls.10. No. 022 J. 

Evidence of Sir O. C. Lew in (Q. 2370). " My own opinion in unfavourable to n 

graduated income tax, an I winli to m-o ull imthohh contribute equally from their 
moonH." > Principles oj the Civil Code, Part I., cli. vi. 

4 Political Economy, Rook HI., eh. vii. § 1. Col, tics. eh. i. p. 0. 

• Sidgwick, Mem., p. 109. • Mandmll, M>m., p. 114. 

1 Rna table. Public Finance, III. 7, § 5. 

• Muckay, Mem., p. 220. 

• Mondial!, M cm., p. 114 (iminodiately following tlie pAMingc butt quoted from 
the aaine export). 
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To this head — production, including economy and efficiency 
— may be referred the following provision (if it does not rather 
belong to the class of political considerations 1 omitted in this 
article). 

“ So long as a person retains the right of voting on the levying 
and expenditure of taxes, it is not safe that he should wholly 
escape onerous taxes.” 2 

The infraction of utilitarian distribution thus threatened is 
avoided thus : 

“ It may be safe and reasonable to return to him or his children 
the equivalent of his payments in such benefits as will increase 
physical and mental health and vigour, and will not tend towards 
political conscription.” 3 

When these benefits are set off against that burden, ought 
the net sacrifice to be the same for every taxpayer? Or is the 
criterion not the equal sacrifice of each, but the least sacrifice of 
all? The authority of Mill is invoked for the first doctrine; 
the authority of Bentham may be invoked for the second. The 
two varieties of first principle have been balanced elsewhere ; 4 
the following additional consideration is now thrown into the 
scale. It being admitted that the desideratum is some com- 
promise between the benefits and burdens of taxation, if with 
Professor Sidgwick we leave out of consideration the political 6 
conditions of a good tax (upon which the amount and kind of 
taxation depend largely), those conditions which the economist is 
principally concerned to realise may thus primd facie be envisaged : 
to obtain the nearest possible approximation to equality of sacri- 
fice, with the least possible check to the production of wealth. 
But this provisional description is not an accurate definition. 
For in order to obtain a maximum in respect of two quantities, 
there seems to be postulated a third quantity dependent on them, 
the maximum of which constitutes the qtuesilttm. This tertium 
quid can be nothing else but utility, advantage in general con- 
sidered as varying both with the totality of production and the 
equality of distribution. This dialectic is exactly parallel to that 
by which it is concluded that the first principle of utilitarianism 
is, not “ the greatest happiness of the greatest number,” but 

1 Cp. note 5. 

* Marshall, Mem., p. 114. 

* Ibid. 

4 Mem., pp. 127-8, and references there given. 

* Political Economy, III., ch. viii. § 6. “ There are very important political 

reasons for preferring some laws to others, and for seeking to realise certain ends 
in taxation generally which lie beyond the scope of a strictly economic discussion. 
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the greatest quantum of happiness.* The more familiar state- 
ment has indeed some advantages. That it is more familiar 
is no small advantage; another is that it emphasises an essential 
condition of greatest happiness, that the means of happiness 
should not be monopolised by a few. The popular, as compared 
with the exact, formula has only one disadvantage : that it is 
nonsense. To find the maximum of one quantity, A, “ of ” or in 
relation to the maximum of another quantity, B, is a statement 
of a problem in the calculus of variations which no amount of 
authority can render other than inaccurate 2 — not the authority 
of Mill, not even that of Bentham. Maine must be understood 
as speaking of the substance, not the form, of the Greatest 
Happiness principle, when he concludes that 

The only possible, the only conceivable principle which can 
guide legislation on a great scale, is the greatest happiness of the 
greatest number.” 3 

It is a refinement of esoteric philosophy to object that this 
only conceivable cannot be conceived ; for the purpose of the 
author’s political argument the popular form is the most forcible. 
May we not interpret with a similar freedom the experts who 
have professed the principle of equal sacrifice ? Their object has 
been evidently to apply the principle to the practical questions of 
progressive taxation or exemption of minimum, not to define 
with theological precision what Lord Farrcr calls “ the mysteries 
of equal sacrifice.” Consider, for instance, Mr. Courtney’s 4 
weighty judgment : 

With respect to all services which arc recognised as common 
and indivisible the apportionment of their cost must follow the 
principles of taxation in general. As to this the answer which 
has most recommended itself to me is that taxation for common 
purposes should be levied from each member of a community 
according to the law of equal sacrifice, meaning thereby that each 
individual should be mulcted of such a sum as would, having 
relation to his means, involve the same sacrifice to the common 
want. The suggestion which has often l>cen made of allowing 
to each member of the community an irreducible minimum 
necessary for the maintenance of existence, before considering 
the taxation of the overplus, is founded on an obscure apprecia- 
tion of this doctrine of sacrifice, since the sacrifice becomes 

' 8oo Sidgwick, Methods of Ethiem, Book IV. cli. i. $ 2. 

• Cp. below, X. p. 211. 

• Early forms of Government, p. 400. 

4 Other export* who have explicitly professed tho principle of equal sacrifice 
are OifTon. p. 25; Sidgwick, p. 101 ; Conner, p. 145; Ulundcn, p. 188. 
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infinitely greater when this minimum is trenched upon. Corre- 
lative, however, to a reservation of the minimum is the suggestion 
that with the extension of the overplus the proportion of the tax 
may be increased, since the sacrifice diminishes as this extension 
increases. The principle of graduation of taxation thus appears 
to be dictated by considerations of pure justice, but it must be 
admitted that it is extremely difficult to apply a rule of graduation. 
It must be regulated by such conceptions as we may have of the 
tenacity of attachment of the normal man to growing possessions, 
and of the corresponding sacrifice involved in a tax on this tenacity. 
All wo can hope for is some rude measure of apportionment 
approved by common morality.” 

The wisdom of these counsels would not be impaired if for 
the ‘‘ same sacrifice ” to each taxpayer wc substitute the least 
aggregate sacrifice. What though the principle of least sacrifice 
might prescribe a less than equal sacrifice on the part of the poor 
man, yet, in view of the resistance of the “ normal man ” and 
other practical considerations, the prescription is only a counsel 
of perfection not practically distinct in its direction from the 
nearer, though still very distant, goal of equal sacrifice. May we 
not regard equal sacrifice as conducive to. and, in the phraso of 
Mr. Courtney, “ founded on an obscure appreciation of,” the prior 
principle ? 

A fortiori , this interpretation is applicable to those who, with 
Professor Bastablc and Mr. Price, avoiding the mysteries of equal 
sacrifice, rest in the happy ambiguity of “ taxation according to 
ability.” Professor Bastablc, indeed, when prescribing 

“ the canon of taxing according to ability, which may most 
conveniently bo regarded as measured by amount of income,” 1 
is presumably to be read in connection with the parallel passage 
in his Public Finance : 2 

An equal charge will impose equal sacrifice on persons 
of equal ‘ faculty,’ and where abilities are unequal, a correspond- 
ing inequality in the amount of taxation will realise the aim of 
equality of sacrifice.” 

But whether it is easier to say “ ability ” or “ equal sacrifice,” 
may not the practical arrangements suggested be just as well 
regarded as realising the aim of least sacrifice ? 

Still less do those who, with Professor Marshall, appeal to the 
“ obligations of duty,” or “ the public conscience ” 3 discriminate 

1 Mem., p. 140. * Book III. ch. iii. § 3. 

* Mem., p. 113. Compare Mr. Caillio (Mem., p. 244), quoting Montesquieu: 

“ The public revenues are not to be measured by what the people aro ablo, but 
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agamsi least sacrifice ; upon any system of morals and politics. 
On the Utilitarian system the public conscience is informed by 
the Greatest Happiness principle. It is no clause of that prin- 

dSributed.' laPPlnCSS ' P ° SitiVC ° r nCgatiVC ’ should be cc i ualI - v 

Nor does the equality of sacrifice derive any support from 
the equality of treatment asserted by some of the experts • 

“ No inequality of treatment shall be meted out as between 
individuals possessing similar amounts of wealth ” (Caiman, 
p. 165). 

* Eqiuly demands, as a matter of course, that there shall 
be no exemptions of, or omissions to tax, particular classes or 
individuals (Blunden, p. 189). 

The equal treatment of different persons in identical cases is 
a condition underlying every reasoned theory of social conduct : 
formulated by Clarke as “ a rule of righteousness,” and sub- 
limated by Professor Sidgwick into an axiom of Utilitarianism. * 
Now Utilitarianism, as stated above on the highest authority, 
aims at least, rather than equal, sacrifice. 

Of course it is not pretended that the Utilitarian maximum 
problem has been made easy by being made more intelligible. 
Ihe difficulty off the unit* which some regard as insuperable, 
Midi remains. Wo cannot hope for more than a very rough 
approximation.” 4 " No near approach to equity in taxation is 
attainable.” 5 “ Hut although the pursuit can never be wholly, or 

even very largely, successful, the quest is not therefore to bo 
abandoned.” “ Faint as the light is of our guiding principle, it 
is infin itely prof. Table to tiie moral darkness which succeeds 

by wlutl III. y ought to «ivo " (My. XIII.. .1,. i.). It la l„ U.is spirit (hat Mantua- 
quid H.IVH Inter : Dun* I tic- In |m - roomie In proportion injuslo seioit cello 

q«n mui vi nit oXucU-iiii-iit In proportion d< s liimn •• <|.i v . XI 11., eli. vii). 

‘ Hidgwiclc, i'olitir., ch. xxx. § 2. - If it is mount that equality in tl.o 

distribution of l.npp.n.H* is in itself to be aimed «|. maxim is c.-i t .. inly different 
from (ho g.ntml iilililun.iii |»rin« iple ul.iel, | | mv «. luken ns funtlmm nt..l. . . 

. 1 .° ' ,, l , "‘ l, 'y •" distribution of happiness inny obviously I,.- incompatible 

with mining ut the greatest liuppin. s on tint whole.'* 

• " That tl.o good of any ono individual is of no more importance ns a part 
of umvoraal good than Clio good of any oilier." M>t/,mt« of Llhi* *, Book III. ch. 
xiii. § 4. 

• Attention may bo called to Dr. A. Voigt s reflections on the measurement of 
economic advantage by ordinal numbers, degrees of utility being distinguished ns 
/.rW, second, etc., in tl.o order of magnitude, but not us multiples of a unit. ( Jahrb . 

/. d. ( Jcsammt . .Stoats, 1803, So. 4; noticed in tbo Economic Joi hnal, Vol. IV 

p. 202.) 

• Bidgwick, Mem., p. 101. 

• Murshull, Mem., p. 114. 

• lilundon, Mem ., p. 189. 
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when regard for the feelings of the poor who bear the burden 
of taxation is extinguished. B3' what other test than sympathy 
with sacrifice is judgment to be formed upon what Mill calls 1 
“ the disproportionate weight ” with which the customs and 
excise duties “ press on the poorer classes ” ? Without that test 
could we even condemn the iniquities of the ancien regime ? The 
more objective criterion of “ productional ” interests might 
indeed forbid such taxation of necessaries as would prejudice 
efficiency. But would regard for production be an adequate 
inducement to exempt a minimum from income tax, or to spare 
the comforts of the masses ? It is only the more intelligent 
“ shepherds of the people ” who, in order the more frequently to 
shear, will take care never to flay, their flocks. 

The taxation thus far considered has been onerous, which 
may be defined as 

“ taxation to defray expenditure of which the benefit (if any) 
which accrues to the individual taxpayer is so vague and indirect 
that the principle of proportioning payment to benefit is 
inapplicable.” 2 

When the benefits of Government can be allocated to indi- 
vidual recipients, the rule is that they should be paid for by the 
recipients. 3 This is desirable both on productional and distri- 
butional grounds ; both to prevent the wasteful use of the 
service, and to secure an equitable distribution of net sacrifice 
as between those who use and those who do not use the service. 
But this general rule, as we have seen, 4 has an exception, when 
a benefit is intended as a compensation for an inevitable burden, 
and is not likely to be used wastefully. Generally when Govern- 
ment does make a charge for the use of a public service like the 
Post Office, the price which the consumer has to pay is not the 
measure of the benefit which he obtains, as in a regime of open 
competition. 5 Nor, if a service is supplied gratis to private 
individuals, as the use of a road maintained for military reasons 
at the national expense, or the free education of children, 6 is 
the cost to Government a measure of the benefit special to the 
individuals using the service. The question what services 
Government should undertake, what things people should be 
left to do for themselves, is not considered here. 

* Political Economy, Book V., oh. vi. § 3. 

* Sidgwick, Mem., p. 110. 

* Cp. Sidgwick, Politics, ch. xi. § 4 ; Mem., p. 101; Courtnoy, Mem., p. 85, 

lost par. 4 Above, p. 154. 

s Experts in reply to tho third question set by the Commission. 

4 Courtney, Mem., p. 85. 
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These propositions, applied in the first instance to individual 
taxpayers, may be extended to the financial relations between the 
sovereign state and corporate units, such as municipalities and 
the component parts of a kingdom or empire. The large relief 
from the burden of taxation which prim a facie on distributional 
grounds should be afforded to the less prosperous subordinate 
communities, is restricted by the produclional principle, that 
those who have a share in calling the tune -should have a share 
in paying the piper . 1 However, the hurt thus done (o distribu- 
tion may be alleviated by imperial subventions. In the result 
there should be fulfilled the condition that the members of poorer 
corporations or other sections of the nation should suffer a sense 
of burden or sacrifice equal with, or at any rate not greater than, 
the onus felt by the richer classes. But the condition can only 
very approximately be realised, indeed only very imperfectly 
defined. For example, some exemption from taxation is reason- 
ably claimed for Ireland, on account of her comparative poverty; 
but to draw up this claim with the precision of a commercial 
account shows a misconception of the whole theory. 44 The 
claim docs not rest on grounds of arithmetic, but of human 
wants and feelings,” as Mill says with reference to the 44 general 
principles of taxation.” The short method of determining 
the contribution of the wealthier part of a United Kingdom 
by means of its available surplus is the more inadmissible in 
that it ignores the protlnclional consideration of part of the 
“ surplus ” as necessary for efficiency . 2 But while remember- 
ing that the directions of our chief guide are not perfectly precise, 
let us not forget that they are the best we have; far better 
than the false simplicity of financial relations, which minds 
uninformed by Utilitarian philosophy arc prone to accept. The 
specious maxim that the same commodity should be taxed 
identically in different regions may he instanced as one in which 
official routine would ho apt to acquiesce, if uncontrolled by a 
regard for the feelings of the people who pay the taxes. 

The condition that Governmental aid should not encourage 
waste is to he construed strictly in dealing with corporations. »So 
insidious is the tendency of ” doles ” to pauperise. What grant 
could appear less demoralising than one for the maintenance of 
Pauper lunatics ? Yet, as Mr. Mackav brings evidence to prove , 3 
the financial advantage to he gained by a locality if it can get 

1 Cp. Forror, Mem ., p. 09. 

• Ah pointed out by Professor Sidgwick in tho Memorandum wliicli he contri- 
buted to tho *• Financial Relations " Commission. Cp. ubov**, S, p. I 19. 

• Mem., p. 232. 
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some of its paupers classed as lunatics lias led to unexpected 
abuse. It is pointed out by Mr. Cannan 1 that imperial sub- 
ventions designed to alleviate the inequalities of natural advan- 
tages in different localities would tend to an uneconomic dis- 
tribution of capital and population — though, on purely distri- 
butional grounds, as tending to equalise net burdens, such grants 
might be advocated. In estimating the benefit derived by a 
section of the nation from a public service special to that section 
it would not in general be proper to take the cost to the Govern- 
ment as the measure. Thus the benefit to the Irish people of 
the Constabulary maintained by imperial expenditure for partly 
imperial ends, is not to be measured by the whole, but only by 
a part — Sir Edward Hamilton has suggested half 2 — of that 
expenditure. 

What services should be supplied by the central Government 
to the subordinate community is a question not considered here. 
But the case in which a municipality supplies its own wants has 
an aspect which concerns us. The burden of the contributions 
required for that purpose is to be distributed among the members 
of the subordinate community according to the principles which 
wo have been investigating with respect to sovereign com- 
munities. Part of the local taxation will be onerous in this sense, 
that the benefit sought l>3' the subordinate community as a whole 
cannot be allocated to the individual ratepayers. Onerous in a 
secondary sense let us say, in contradistinction to the use of the 
term with reference to national purposes. Is the bulk of ordinary 
local taxation to be regarded as onerous in this secondary sense ? 
There is much to be said for this usage. As Professor Seligman 
puts it : 

“ Even in local finance, where a general tax is levied to defray 
all the local expenditures, it cannot be maintained that the benefits 
arising from the action of the local judiciary, of the police, of 
the fire service, of the Board of Health, or of the other depart- 
ments of local government, arc separately measurable for each 
individual. . . .” 

“ Although the particular area which is benefited is put into 
a separate class, the benefits to the individual of the class are 
general, not special, exclusive or individual benefits ” . . . “ as 

1 Mem., p. 170. 

a Evidence before the Financial Relations Commission (c. 7720, II., p. 11G). 

“ In order to be absolutely fair towards Ireland, I will consider that half tho charge 

the Irish Constabulary and Dublin Police is an imperial charge, just as if it 
were a military charge.” 
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to every one within the class, the tax is payable, whether the 
particular individual receives much or little benefit.” 1 

Certainly it would be infelicitous to characterise local tax- 
at!on as “ beneficial ” on the mere ground that the expenditure of 
the municipality is directed to its own as distinguished from the 
national purposes. The analogy of a corporation supplying its 
own wants is not with an individual paying beneficial taxation to 
the central Government, but with an individual who procures 
commodities for himself. On the other hand, it is to be con- 
sidered that the expenditure on the usual objects of local taxation 
is apt to redound to the pecuniary advantage of the contribu- 
tories more directly than the expenditure of onerous national 
taxation. The cleansing of streets and sewers has the result 
that the occupiers of residences in the improved neighbourhood 
enjoy a commodity of higher market value; but the removal 
of a stain from the national flag is not an asset to the average 
citizen even approximately proportionate to his share of taxation. 
The tendency of a national onerous tax to ” make the more 
roving classes live abroad,” acutely noticed by Mr. Sargant , 2 is 
indeed a phenomenon similar in kind with that competition 
between localities which renders non -remunerative local taxation 
distributed according to “ ability ” or “ sacrifice ” difficult . 3 But 
the difference in degree 4 seems to justify the usage of the experts . 6 
Though in general theoretically the burden of taxation, in the 
case where the benefit sought by the community as a whole 
cannot be allocated among the individual members, ought to be 
distributed according to the same law of 4< sacrifice ” or “ ability ” 
in a subordinate as in a sovereign community, yet in fact in 
our municipalities there does not occur much onerous taxation 
of this sort. What is called onerous local taxation is usually 
that which docs not redound to the advantage of the ratepayers 
as a body directly or otherwise than as they are members of 
the nation, for instance, as much of the poor rates as does not 
conduce to the special benefit of the municipality . 0 Of onerous 
local taxation in this primary sense, it is evidently true that 


1 Essays in Finance, pp. 345-0. * Mem., p. 212. 

3 Cp. Cannon, History of Local Taxation, p. 132 ct sty. 

4 Ibid. p. 133. " On (ho whole, it may ho said that (ho (existing J system is 

rnoro in accordance with . . . the principle ... of taxution according to benefit 
than with . . . that of taxation according to ability. ** 

• Cp. Sidgwick, Mem., p. Ill, par. 4; Marshall, p. 113 (on ** remunerative ** 
taxes); llastablo, 140, par. 2; Rice, p. 1»3. par. 2; et passim. According to 
Wagnor ( Die Communaletcucrfrage. p. 31), the principle of benefit has a greater 
scopo in communal taxation, though still only the second leading -principle. 

• Sidgwick, Mem., p. 107. 

VOL. II. M 
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“ onerous taxes, Imperial and Local, must be treated as a whole.” 1 
It may be worth observing that this proposition contains a 
truth even in the secondary sense in which “ onerous ” relates 
to the purposes special to the municipality, but not assign- 
able to its individual members. For although on productional 
grounds only members of the subsidiary community should 
contribute to advantages that are enjoyed only by that com- 
munity, 2 yet the utilitarian distribution of a (substantial) burden 
of taxation that is onerous in the secondary sense among members 
of the subsidiary community will theoretically affect their 
relative prosperity, and thereby affect the distribution of taxa- 
tion that is onerous in the primary sense. So true in every 
sense it is that 

“ the system of taxation, with regard to which all questions 
of equity must be considered, comprises both imperial and local 
taxes.” 3 

Altogether the distinctions between national 4 and local, 
between onerous and beneficial taxation, are not so fundamental 
as to be the ground of essentially different regulations. All the 
received canons and categories appear subordinate to the golden 
rule, that the detriment attending an assigned amount of taxa- 
tion should be a minimum, and the grand distinction between 
modes of detriment, diminution of the total production and 
aggravation of unequal distribution. 

II. Imposts on Occupiers . — The effects of a tax or rate vary 
with a variety of cases, of which the definition in each context is 
commended to, without being intruded on, the attention of the 
critical reader. One essential difference is between new and old 
houses, those built and occupied before or after the imposition of 
the tax or rate. Let us begin with the first head, and under it 
first consider dwelling -houses. As to tenure, let us take as 
typical the English leasehold system ; observing that, for our 
purpose, it does not much matter whether the lease is for 99, 
or for 999 years, or, as in the case of " feu duties,” for over. 6 
Nor does it matter whether, in addition to the three principal 
parties — the ground landlord, the building owner, and the occu- 
pier — there is intercalated a fourth or fifth party, such as the holder 
of an “ improved leasehold ground rent,” or other sub-lessee. 

1 Marshall, p. 113. * Sidgwick, Mem., p. 99, last and penult, par. 

* Conner, Mem., p. 159. 

* “ nicht principled ganz verschieden,” Wagner says of these ( Communal - 
etcuerjrage, IV.). 

6 The varieties of tenure prevalent in this country are clearly explained by 
Mr. Sargant in the first chapter of his Urban Rating. 
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win . X . °, n the S ross re, “ " <>ich tlie occupier pays 

eolS- lnW " hich gOTcras ^ consumable 

commodities. The economist lias not to construct a special 

a , XatK ' n for the taxil 'g of houses, any more than the 
physicist has to construct a special law of gravitation for the 
tumbling of houses. It is deducible by received general reason- 
ing that the three parties in the proposed typical ease will be 
a ficctocl as follows. The occupier will . su /Ter not only by paying 
more for the house accommodation which he continues to use, 
but also by forgoing part of what lie would have used but for 
the impost . 1 “Residences in different places constituting 

rival commodities . . . a uniform tax may so disturb the balance 

of complex demand as to cause a certain rush of inhabitants 
from one town to another.” * A similar disturbance of the 
marginal utility and the quantity demanded of different styles of 
house accommodation would result 3 (even from the uniform 
national house tax here contemplated, and, a fortiori , from the 
actual inhabited house duty). The capitalist building owner 
will not (in the long run) be damnified at all, or only inasmuch 
as, if house-building is a sensible portion of the total industry, 
general profits would be depressed . 4 The ground landlord will 
bo damnified by the relaxed demand for sites. The reduction of 
ground rents will be greater, ceteris paribus , the greater the 
elasticity of the occupier’s demand for house accommodation.® 

nt p. 112 ”" P ’ 127 * P “ r ‘ Com P nro Mr - Canaan in the pas*ngo referred to above, 

wouU^om.Vtfro. , ^ i U '* P^iMo that the minimum disturbance of ll.ia nort 
would roault from a tax not uniform. 

<’ I :JV n T i r A ° l ' mt ' lo,n “ n ' 1 I.OUAC, of a certain kind might ho 
6 a y . . - Cp M “ r " l,nl1 - Principles oj Economics, Hook JII. cl,, iii. 

' ' ; U , *7" ••onco.vnblo. though not prol,ol,le. .hat a ..imuhan.oua 

panicuUr ki'n'r f° . ' a . P o'° ?' ,nn >' ""> demand for .on... 

' t , ; f supposes that a lax " payable by , 1.0 inbabi.- 

ant would ui.nin.ifb I bo competition for houses "of all other rent, excel 
the lo,v" r rent for winch it would forae.ne ,i.„u inc ase .bo competition " ( li e, . 1 , 1 , 
*”'7' "•»; , re .Boning is perfectly correct on a p'robnblo 

suppoHition that t ho demand for housing is tolerably . la-tic for tl.o higher style* 
and rigid for tho indispensable minimum of accommodution— conditions which it 

!n n H,l °“ r Hy f *° <Xftc * ,y without the „ 8 o of symbol*. sud, as those employed 

m the treatment of correlated demand by tl.o present writer, above S. p. 72; 
referring to E. 1 

* Cp. Economic JounNAl, Vol. VII. p. 08. whom tl.o oUorv.tion i- .raced 
to 1 rotossor l’antaleom h original 2’rusluzionc dri Tributi. 

• The evidence of this proposition is of u sort which frequently occur* in mathe- 
matical economics. Tho proposition is true, not universally, but probably, il* 
quality depending on tho form of a function which i* unknown, but may be pro- 
sumecl in tho long run of case* to bo favourable to tl.o proportion. Thus, in tho 
caflo before u a. it ia conceivable, but improbable, that tin* less expensive buildings. 
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These propositions are sufficiently evidenced by the general 
reasoning of the older economists, supplemented by the modern 
doctrine of margins. If specific experience is demanded, it may 
be found in the evidence of Sir Sidney Waterlow before the 
Local Taxation Commission of 1870. The effects which a tax 
exerts upon the margins of production and consumption are 
clearly indicated in the following passages : — 

“ Supposing there were no local rates at all, the profits would 
have been so large that we should have been tempted immediately 
to increase supply.” (Q. 3411). . . . 

“ You cannot increase the quantity of land, but you may 
increase the quantity of building on a given piece of land, and 
if you put seven storey houses instead of two, of course you get 
an increased quantity of the article, and then the law of supply 
and demand comes in and affects the rent.” (Q. 3440.) 

“ There is ... a limit in height both as affecting the cost 
of construction and the question of convenience to the tenants.” 

“ It is only in districts where there is a great demand for 
houses that you are able to build the fiats one above the other, 
and the landlord is able at the same time to get a high ground 
rent.” (Q. 3516-7.) 

The solution of the problem here offered is confirmed by its 
agreement with the conclusions of the experts, as evidenced by 
the following extracts read in connection with their contexts. 

Farrer, p. 67 : — “ Abolish the house duty and the Duke of 
Bedford’s income would probably be increased.” 

p. 08 : — “ The error of supposing that rates are wholly paid 
by the occupier of houses in towns, and are not shifted at all on 
to the reversioner.” 

Courtney, p. 86 : — “ Where there is no special advantage of 
site or position . . . the abolition of a house duty would be a 
relief to the occupier only, and the imposition of a house duty 
would be a burden on the occupier. Even if the duty had the 
effect of compelling the occupier to live in a house less com- 
modious than he would otherwise obtain, the burden would still 


which would bo resorted to in consequence of the tax, would bo of a construction 
which required a larger area than the many-storeyed mansions which it was profit- 
able before the tax to erect. The proof of the theorem that improvements in 
agriculture tend to reduction of rent appears to be of the kind hore contemplated. 
(Cp. as to this theorem, Marshall, Principles of Economics, Book VI. ch. ix. fina 
note.) Other instances occur in the mathematical theory of taxation in a regime 
of monopoly. (See Index, s.v. A priori ProbubUUy.) 
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rest upon him, not by making him pay more, hut by giving him 
less for his money.** ' & 

Sir Robert Giffen, p. 90 “ The inhabited house duty is a 

consumption tax.** J 

Sidgwick, p. 103 : — “ When the tax has become old, it may 
be assumed that no part of it is borne by builders as such. . . . 
1 he rent paid for a house must be sufficient, speaking broadly, 
to allow the builder of new houses as much profit as he would 
have had if the tax had not been imposed . . . the tax must be 
assumed permanently to reduce in some degree the demand for 

p. 103 ” The prevalent belief, that the extra burden of 

the high rates of London and other towns really falls in the main 
on the occupiers of houses as such, would seem not to be well- 
founded.” . . . 

Marshall, p. 117 : — ” The inhabited house duty being onerous 
tends to check building.” 

Bas tabic, p. 141 : — “ So far as demand for building is reduced 
by it [the inhabited house duty], the ground landlord is affected. ” 

Gonner, p. 153 : — ■'* It is levied on a consumable commodity, 
namely, a house, and thus will fall, in the first instance, on the 
immediate consumer. The consumer cannot shift it on to the 
owner, as in that case the profits of a particular trade would bo 
specially taxed.” 

Cannan, p. 168 : — “ Let us suppose that there has hitherto 
been no house tax, and that a universal tax of Os. in the £' for 
unproductive purposes is placed on all dwelling-houses, and levied 
on the occupiers. Let us suppose also that the occupiers are 
on quarterly tenancies, all of which expire between the passing 
of the Act and its coining into force. The immediate effect must 
be a fall in house rent. All occupiers must restrict either their 
expenditure or their savings in some direction, and enough of 
them will try to reduce their expenditure on rent plus house- 
tax to make a great diminution in the demand for house room. 

As the number of houses has not yet been altered by the tax, 
the supply remains the same, and consequently the price must 
be reduced. But this reduction of rent, of course, reduces the 
capital value of houses; the capital value being reduced, some 
professional builders retire from the business and others become 
bankrupt, and the supply of houses is consequently reduced. 
Building stops, or proceeds at a slower rate, until building profits 
are restored to the ordinary level by a rise of house rent and the 
capital value of houses. The occupiers then have to pay more 
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for the same accommodation, or to be content with worse accom- 
modation for the same money. 

“ A tax on a particular form of property does damage to 
the owners of property in general, as well as the consumers of 
the commodity connected with the particular class of property ” 
. . . [a fact] “ of trifling importance in the case of a tax on a 
small class of property.” 

Sargant, p. 212 : — “ Among tendencies of the inhabited house 
duty . . . which tend to throw by anticipation small part of 
the constant rates ... on to the owners of the sites, are (1) 
the tendency of the tax to make occupiers inhabit smaller houses 
or tenements.” 1 

Mackay, p. 220 : — “ There is only one market for capital 
and enterprise, and if the business of house-building is to go on, 
it must give the normal rate of profit to those engaged in it. 
The producer may evade the loss involved in the increased cost 
of production ... by limiting supply till increased demand 
raises the price.” 

The experts who are not quoted as gathering with the doctrine 
here propounded are not to be understood as scattering against 
it. There seems to be only one irreconcilable dissentient, Mr. 
Gomme, 2 and even he is not very decided. Why then is a larger 
show of concord not exhibited? The answer to this question 
may be interesting to other students of synoptic economics. 

In the first place writers of answers to the paper set by the 
Royal Commission very properly remembered that they were not 
undergoing an ordinary examination ; and did not seek to cover 
the ground evenly, after the manner of a candidate who knows 
that his examiner is prohibited by an official rule from assigning 
moro than a certain maximum to each answer. Mr. Cannan, for 
instance, whose answer as to the effect of a house tax on the 
occupier and building owner is in striking accord with ours, does 
not go on with us to mention the effect of ground rent on the 
decline of investment in building, having occasion to invoke that 
obvious corollary in a subsequent passage in connection with an 
original theory of his own. Again, Mr. Mackay, resuming the 
whole theory of incidence from an independent standpoint, gives 
a general support to our propositions which it is not possible to 
exhibit by a quotation within our limits. 

Other writers have glanced away from our inquiry in an 
opposite direction, by keeping quite close to the question set by 

1 Mr. Surgnnt’s bend (2) is referred to on p. 161, above. 

• Mem., p. 241, last par. 
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the Commissioners. Their answer relates to the concrete inci- 
dents of the British Inhabited House Duty, not to the general 
question here proposed. It is thus that we may interpret Pro- 
lessor Bastable, when he writes : — 

“ Broadly speaking, this tax falls finally, as well as immediately, 
on the occupier. So far as demand for building is reduced by it, 
the ground landlord is affected, but this influence must be 
trifling.” {Mem., p. 141.) 

The inhabited house tax being small, if (he demand for 
house accommodation is of an ordinary kind, not approaching 
perfect elasticity, which there is no reason to believe, (he influence 
of the tax on the demand for ground must be 44 (rifling.” The 
immediate context about the incidence of rates — said to be 
more complex owing {inter alia) to 44 their greater amount”— 
bears out this interpretation. A similar explanation is probably 
to be given of certain other round statements as to the incidence 
of the tax on the occupier, e.y . — 

“ Speaking generally, I think the inhabited house duty is 
borne by the occupier . . . the proposition remains generally 
true, as far as houses occupied for domestic purposes arc concerned 
that inhabited house duty is paid by the occupier.” (Courtncv. 
p. 86.) 

It would seem from the context that Mr. Courtney's dictum 
rests upon a particular matter of fact concerning which the 
general theory here propounded makes no assumption, namely 
that tho case 44 where there is no special advantage of site or 
position ” ( loc . cit.) may be regarded as tho general one, rather 
than the case 44 where site or position forms an important part 
in tho value of tho house.” The assumption seems to have been 
made by some of tho older economists, 1 and was probably truer 
in their time than now. However this may be, to assign a par- 
ticular value to one of the coefficients in a general formula is not 
to invalidate the truth of that formula. 

This last remark is to be borne in mind in considering .Mr. 
Blunden’s attitude of dissent. He finds that — 

“ the real incidence of this tax [the inhabited house dutyj is 
normally and generally upon the occupier ” {Mem., p. 189). 
by assigning a particular value to a co efficient which we have 
left undetermined, the elasticity of demand for house accom- 
modation. Ho in effect puts zero for the value of this 
coefficient. 

The surrender of some jiortion of their customary house 

1 Cp. J. S. Mill, I’oliticat Economy. Book V. di. iii. § 0. pur. 5. 
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accommodation is for many reasons repugnant to the feelings 
of the great majority of householders, and would only be resorted 
to under the strongest pressure, and in a small proportion of 
cases ” (Mem., p. 190). 

The question here raised is important in its bearing not only 
on an imperial house duty, but also on local house rates, so far 
as they are both onerous and uniform, or not tending to divert 
demand from one locality to another. It appears to the present 
writer impossible to reconcile Mr. Blunden’s statement with 
general presumptions as expressed by Adam Smith in a well- 
known passage, 1 or with specific statements made by competent 
witnesses ; for instance, some of those implied in passages above 
cited from Sir Sidney Water low’s evidence above quoted, or the 
following : 2 

“ [If we had raised rent] ‘ those who had three rooms would 
have gone into two rooms * . . . ‘ they are obliged [in such a case] 
to take ... a cheaper tenement which is inferior in quality 
or accommodation.’ ” [Evidence of Sir Sidney Waterlow, loc. cit. 
Qs. 3433 and 3437.] 

“ When the distress came on, mechanics, formerly in receipt of 
good wages, and living in two or three rooms, packed themselves 
into one.” [Evidence of Dudley Baxter before Select Committee 
on Local Taxation, 1870, No. 353, Q. 5799.] 

Nor is Professor Seligman, to whom Mr. HI unden appeals, con- 
vincing when he maintains : 

“ House accommodation is in part an absolute necessity, in 
part, an expensive luxury. . . .” 

“ Many people prefer to maintain their supposed station in 
life at any cost. In such cases, a law on house accommodation 
tends, as in the case of all taxes on luxuries, to make them forgo 
other things which they deem less desirable.” 3 

1 Wealth of Nations, Book V. ch. ii. " Ho will therefore content himself with a 
worso house.” ..." The final payment of this tax would fall partly upon the 
inhabitant of the house, who, in order to pay his share, would be obliged to givo 
up a part of his revenue.” Cp. above, p. 71, and p. 84, noto 7. 

* It should bo mentioned that Mr. Blunden appeals to specific personal experi- 
ence on the other side. In a letter which he allows the present writer to refer to, 
Mr. Blunden says : " It is duo to my daily observation of the facts (and not to 
any preconceived theory) that I hold the opinion that there is in actual lifo a 
much greater rigidity in the demand than has very usually been assumed. ... I 
have for many years post, and in many localities, been engaged more or less in 
examining returns of rents paid, many of which are accompanied by statements 
of the income of the rent payers. ... As a result of my experience, I have 
become convinced that the effects of high or rising rates in lowering the standard 
of house accommodation is ordinarily inappreciable." 

3 Seligman, Shifting and Incidence, 2nd ed., p. 153. 
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Upon general presumptions, should we not rather expect that 
intermediate between the class to whom the amount of house 
accommodation which they now enjoy is an absolute necessity 
and the class to whom it is an indispensable luxury, there would 
be a large class to whom house accommodation would be an 
article of the kind which has been called a mass-luxury, very apt 
to be consumed in greater quantities as the price decreases ? 1 
On the whole, no adequate reason seems to have been shown for 
dissenting from Professor Marshall’s judgment : 

“ Where the condition of society is healthy, and there is no 
check to general prosperity, there seems to be an elastic demand 
for house-room on account of both the real conveniences and the 
social distinction which it affords.” 2 

Mr. Price’s position, so far as it is really different from that 
which is here taken, is to be explained by the last-mentioned 
circumstance, a different estimate of one of the quantities in- 
volved ; but the difference is, for the most part, only apparent. 
Mr. Price says : 

“ The Primary incidence of the inhabited house duty falls on 
the occupier, and it is probable that to a very large degree the 
real incidence of the tax corresponds with its primary and apparent 
incidence.” 3 

But there is nothing in the reason which he assigns in the 
immediate context with which the present writer cannot wholly 
agree : 

‘‘ Some, at least, of the reasons, which may be adduced in 
support of the theory that the burden of local rates is shifted 
from the occupier, do not apply to the case of the inhabited 
house duty. The occupier is unable to remove, or diminish, the 
burden, to any practical extent, by changing his abode. He 
cannot move to another district where the duty is lower, for it is 
an imperial tax, levied on uniform principles throughout the 
country.” 4 

It should seem that the writer has here in view the operation 
of the house duty on occupiers already accommodated with 
houses; a case which, in our division of the subject, docs not 
yet come up for consideration, upon which, under another head, 
a complete agreement with Mr. Price will be expressed. It is 
true that Mr. Price adds : 

• Compare tho examples of different degrees of elasticity in the demund of 
tho samo articlo by different classes of society, given by Professor Marshall. 
Principles of Economics. Book III., ch. iv. §§ 2. 3. 4. ©d. 4, p. 178 ft seq. 

• Principles oj Economics, Book III, ch. iv. p. 182. 

• Mem., p. 180. « Ibid. 
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His [the occupier’s] house accommodation is, within narrow 
limits of increase or decrease of requirements, a fixed item in his 
standard of comfort.” 1 

“ Expenditure on house accommodation is within limits 
elastic.” 2 

Here there seems to be made a particular assumption as to 
the form of the “ demand-curve ” for house accommodation ; 
whereas, in the view of the present writer, thero is legitimately 
only a general presumption that the demand is of an ordinary 
character, neither very clastic nor yet perfectly inelastic. 

One more reason for not more largely producing the evidence 
of the experts is their occasional use of a certain terminology 
respecting the division of burden between occupier and landlord, 
which, however justified by authority, the present writer ventures 
to regard as infelicitous. The following is, perhaps, the most 
explicit, but by no means the only instance of the usage 
referred to : 

” So much of the house duty as was proportionate to this 
[the ground] rent and, so to speak, attached to it, would bo 
ultimately borne by the person entitled to receive this rent.” 
(Courtney, p. 8G.) 

In this and similar passages there seems to bo implied the 
doctrine which McCulloch has expressed with particular 
clearness : 

“ Were the supply of houses easily diminished and increased, 
a tax on their rent would fall wholly on occupiers and ground 
landlords, and bo divided between them in the proportion which 
the profit of the capital required to build them bears to the 
ground on which they stand.” 3 

It being universally admitted that, in McCulloch’s words, 

“ thero arc few chapters in Dr. Smith’s great work more unsatis- 
factory than his chapter on rent,” it will not appear particularly 
impious to dispute a formula which involves Adam Smith’s 
obsolete conception of rent forming part of price. The formula 

1 Mem., p. 180. 

* Ibid., p. 181, par. 5. 

* Taxation and Funding, Part I. ch. i. § 2 ; criticised, along with J. S. Mill’s 
parallel statement, by tho present writer, above, S. p. 83 et aeq. It is not 
quite clear whether McCulloch and tho other eminent writers who havo 
adopted this proposition mean tho proportion between tho profit and tho ground- 
ront as they would have been if the impost had not existed, or as they are after 
the impost. Tho question is of the less importance, sinco for an indefinitely 
small tax which the appropriate mathematical analysis takes os tho typical cose 
tho two statements might have been equally truo, and since in fact they are equally 
false. 
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seems to have been repeated by the successors of Adam Smith , 1 
much as Adam Smith employed a few expressions savouring of 
the physiocratic errors which he had himself refuted. To remove 
the misconception it is sufficient to consider cases in the neigh- 
bourhood of the limit at which the demand of the occupier is 
perfectly rigid. In such cases, whatever the proportion of tho 
ground rent to the gross rent paid by the occupier, t lie detriment 
to the ground landlord is nothing or next to nothing, as may be 
verified by substituting barley for house accommodation , 2 and 
employing the received theory of agricultural rent. Whoever 
heard, outside the pages of Adam Smith, of that part of a tax on 
barley which falls on rent? In general, the detriment to the 
ground landlord depends on the marginal conditions of pro- 
duction and consumption, and is independent of the total 
magnitudes of tho ground rent and tho gross rent (and tho 
proportions between them), just as, to adopt an illustration 
of economic equilibrium which Professor Marshall has made 
familiar, the position at which two balls moving in a (vertical 
section of a) circular basin come to rest, is independent of the 
distance through which either body may have slid on its way to 
equilibrium . 3 

Probably many who have repeated the dictum of McCulloch 
have meant no more than the truism that, when the ground rent 
— or rather tho excess thereof above tho minimum fixed by 
agricultural rent — is (absolutely) small, then an impost on gross 
ront cannot reduce the ground rent by (an absolutely) great 
amount. Tho experts have acquiesced in the dictum of tho 

1 Dudley Baxter accopti ns tho received doctrino a very explicit statement 
of tho theorem in his examination before tho Select Committee on Local 'luxation, 
1870 (Qh. SSI 1-5819). "That is theoretically tho rationale of it.” ho holds, 
whilo pointing out that there nro " very ('root variations in practice,” perfuming 
to wlmt wo should now call short periods. Those varieties will find a fitting 
place in tho sequel; hero we uro only concerned to deny that " theoretically the 
rutionalo of it ” is as Baxter and his authorities suppose, r.y., in tlio test cuso 
which was put to him {ibid.) : — " If the ground rent were vory high, with n very 
small coltago built upon it, tho cottngo would bear very liltlo of tho rates, mid 
tho ground rent would bear a greater proportion ? " Those who have tho courage 
of abstract theory must reply that tho size of tho building — provided it is not 
an irroduciblo minimum, provided that tho margin of building is left freo — tho 
amount of tho surplusage forming ground rent, and tho proportion between 
those two quantities, arc not muterial circumstances with respect to tho incidence 
of taxation. Tho elasticity of the demand for housing being kept constant — for 
instance, ut or near zero — tho amounts of the ground rent und tho building rent 
(gross rent tnirutt ground rent) might bo interchanged without any variation of 
th© loss resulting from tho tax, both to the occupier and tho ground landlord. 

* Mem., p. 120, par. 3, p. 131, last par., and references jjive n on both pages. 

• Cp. above, S. pp. 7 I and 75. 
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classical economists, very much as they have acquiesced in the 
Classification emanating from high quarters which was submitted 
to their judgment. It is a good classification, the majority 
answer, with almost uniform civility, but not good for the 
purpose of determining the incidence of taxation. So the 
classical division of a tax on gross house rent into two portions, 
“ as much of it as is a tax on building rent,” and “ the portion 
which is a tax on ground rent,” 1 is logically correct, and, like 
the kindred statement that “ rent does enter into the cost of 
production,” 2 may be appropriate for certain purposes, in par- 
ticular to indicate the parties who are sufferers by the tax ; 3 
but it is not adapted to the present purpose to ascertain 
the extent to which ground rent tends in the long run to be 
reduced by a tax upon the gross rent of new houses. There is 
no objection to speaking of the “ portion which is a tax on 
ground rent,” if we are careful to remember that this portion 
and its proportion to the tax on gross rent has no relation 
whatever to the amount by which the ground rent tends to be 
reduced in consequence of the impost. 

But the vulgar are apt to take words literally, and the expres- 
sions of economists have encouraged the popular exaggerations in 
the opposite directions of plutocratic and of socialistic error, on 
the side now of the land-agent now of the agitator. On the one 
hand the apportionment of the gross rent between occupier and 
ground landlord, predeterminately and irrespectively of the 
elasticity of demand and the amount of the tax, is of a piece 
with and suggests what may be called the fallacy of concrete 
instances, which is committed when some representative of the 
landed interest adduces a particular actual house, and argues 

1 Mill, Political Economy, Book V, ch. iii. § G. 

2 Cp. Marshall, Principles oj Economics, Book V. ch. viii. 31. 

3 Ono who disputes a received proposition may ho reasonably required to 
point out how it came to bo accepted. This condition is complied with by 
observing that the theorem in question would bo exactly truo upon two very 
natural suppositions : (a) That tho demand for housing is perfectly inelastic, 
and (6) that a tax proportioned to the ground rent should bo levied, directly or 
by way of deduction, on tho ground landlord (or tho building owner, who deals 
with the ground landlord), while a tux proportioned to tho difference between 
gross rent and ground rent was levied on the occupier. Upon those suppositions 
tho ground landlord would bear tho whole tax on the ground rent, and ho would 
not suffer any further loss resulting from a diminished demand for sites. Now 
tho assumption (a), os wo have seen (above, p. 1G8), is not without ovidenco ; 
and the confusion (6) is plausible and agreeable to popular parlance, more than 
other propositions which, from the point of view of economic theory, aro on tho 
same level of inaccuracy : for example, that it is all tho samo whether a bicycle 
tax is levied on tho bicyclist who buys and uses tho article, or on tho landlord 
of a site which is required for tho production of tho article. 
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that, if the rates had been greater by so much, the ground rent 
must have been less by just that much; since the occupier 
would not have given more, nor the building owner have taken 
less than each has done . 1 Whence it is inferred that the ground 
landlord has already borne his fair share of burden . 2 Now 
when it is urged with respect to an actual house that a specified 
tax levied on the occupier would reduce the ground rent at its 
creation by so much, it is forgotten that the house would not be 
what it is if the specified tax had existed at the time of the building. 
For the amount of building on a site is not a fixed quantity, but 
is determined by the “ margin of building,” which varies with an 
ad valorem tax on the price or gross rent of the premises . 3 There 
has been committed the fallacy which the mathematical economist 
discerns to be the treatment of a dependent like an independent 
variable; and even the man in the street recognises when it 
assumes the gross form of attempting to eat your cake and have 
it. You cannot eat into the profits of the capitalist by an impost 


Sco tho instance referred to above, p. 85. noto 6. To tho samo class raay 
bo reforred tho argument of Mr. Hunt in his evidenco before tho Local Taxation 
Commission of 1870. when ho adduced tho concroto instance of tho "plot of 
land in Parliament Street now vacant, near tho Whitehall Club." and proceeded 
in thought to build and let a house upon estimates based on tho existing state 
of demand. 

A similar caso is discussed at Q. 13.550 ct of tho evidenco given boforo 
tho prosont Royal Commission on Local Taxation (C. 0100). Tho builder having 
spont £1000 on each of a set of houses. " will want £G0 per annum himself from 
each house.” Tho gross rent paid by the occupier is £100. tho rates uro £20, 
and tho ground rent is £20. It is argued that " if no rates had existed in tho 
district tho landlord would have got £40 a year for his land instead of £20 " ; 

• • • tho tenant having calculated that ho would pay £20 a year in tho rates 
and only giving £80 to his landlord, it docs not mukc any difference to tho tonunt 
whether ho pays £80 to tho landlord or £20 to tho local authority, or whether ho 
pays £100 to tho landlord and nono to the local authority." According to our 
view, " if no (onerous] rates had existed in the district,” tho scalo on which tho 
capitalist would liavo found it profitable to build would not havo been what it 
now is; tho builder would havo spent £1000 -f- 10 -Ox on each houso, and would 
have wanted (on tho samo hypothesis ns to tho net return of tho speculative 
builder, Q. 13,554) £C0 -f- x per annum for himself; tho occupier would have 
given £80 4- y for tho increased amount of accommodation ; tho ground lundiord 
would havo received £20 + y — x; where nothing is known of x and y except 
that thoy aro positive, and that y is probably greater than x (above, p. 103, note 
3). There is not tho slightest presumption that tho loss to tho ground landlord 
in consequence of tho imposition of the rates is £20. The loss is y — x. unknown 
quantity minus unknown quantity. The samo symbols inuy bo usefully employed 
to expose tho dogma of McCulloch, which is classed with that of these witnesses 
by a parity of misconception, not an identity of misstatement. 

* It is truo that tho advocates havo often in view tho coni|>ctition between 
different localities; but, as will be seen when wo coino to rales, tho demand for 
house accommodation in that case is not so different from the simpler case hero 
under consideration, but that the argument in tho text is applicable. 

• Abovo, p. 185. 
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which reduces the marginal demand of the occupier, and at the 
same time have everything as it was before the impost, to be 
used as an argument against the taxation of ground rents. On 
the other hand, the advocates of taxing ground rents have also 
been wildered by the inappropriate conception of demarcating a 
part of the tax levied on the occupier as “ the portion which is a 
tax on ground-rent.” 1 The usual vices of socialist speculation, 
the confounding of short periods with long periods, of quasi-rents 
with true rents, are aggravated by this misconception. Under 
its influence the proposition that a tax on ground value does not 
hurt the occupier is applied beyond its legitimate limits — not 
true in the long run, as will be argued in the sequel, of a rate to 
be levied from year to year, during the currency of the ground 
lease, in proportion to an ever-growing ground value, upon owners 
who will have contributed efforts and sacrifices to the production 
of a house. 

The reasons which have been given in the last few paragraphs 
for not producing a larger array of confirmatory citations from 
the answers of the experts are applicable with slight change to 
the discussion of rales , which follows next. 

The circumstances which for our purpose differentiate a local 
rate from an imperial tax are mainly two : (1) that a rate is 
beneficial in such wiso as not to reduce the demand for the rated 
houses at all, or to the same extent as a purely onerous tax of 
the same magnitude; (2) that rates differ in different districts 
between which occupiers have a choice. Suppose for a moment 
that the first attribute is absent, and that all rates are purely 
onerous, and as a further simplification, suppose at first that 
there are only two districts, A and B, between which occupiers 
have a choice. And, the onerous imposts in both equalling, or 
rather equilibrating each other initially, let a new rato be imposed 
on houses in A. At first sight it might appear that ground rents 
in A would be diminished exactly to the extent of the new burden. 
But this would occur only in the case of a fixed burden on the 
production or enjoyment of premises in A : e.g a “ Church rate,” 
not of the ordinary kind, but of the nature of a fixed charge 
levied on the owner, or a payment by ea£h occupier for an indis- 
pensable right (or rather “ servitude ”) of way. But the rate 
which we are considering varies ad valorem with the value of the 
house. Accordingly, as above shown, 2 building will be dis- 
couraged in A, and if A were an isolated region, there would be 


* J. S. Mill, loc. cU. 


• Above, p. 173. 
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simply a reduction of demand in A attended with a diminution 
of ground rent. But A being in rivalry with B, there will also 
be a, Jail of demand in A owing to the diversion of occupiers to B, 
while from the same cause there will be a rise 2 of demand in B 
with a corresponding readjustment of invested capital. In the 
result ground rents will have decreased in A, and will have 
increased in B. It is conceivable that the increase in B should 
be greater than the decrease in A. But it is not probable. 3 
I he presumption is that on balance ground rent will be reduced 
by an onerous impost which checks production. 

The conditions on which the extent of this efTect depends 
may be investigated by introducing several circumstances each 
by itself ceteris paribus. Thus (1) let the absolute magnitude of 
the rate in A be increased, then each of the terms which make 
up the total diminution of ground rent, viz. (decrease in A minus 
increase in B) being correspondingly increased, it may be pre- 
sumed 4 that in general the total diminution will be greater. 
Again, (2) let the elasticity of demand for housing in general in 
either district be increased, then by parity of reasoning with that 
employed in the simple case, the decrease in A of ground rent 
becomes greater, and for a like reason the increase in B becomes 
greater. Therefore by a parity of presumption the total diminu- 
tion becomes, in general, greater. Next, (3) instead of two 
unequal rates in A and B let an average equal rate bo imposed 
on both. Ground rent as a whole might be affected, but there 
seems no general reason why it should be increased rather than 
diminished. 

Generalising, wo may say that, if a system of onerous rates 
be imposed on a set of districts more or less in competition with 
each other, the consequent reduction of ground rent will be 
greater the heavier the average imposts are, and the more clastic 
the general demand for housing. The imposition of a uniform 
rate forming a mean of the percentages or shillings in the pound 

1 '* Reduction " in hero distinguished from " fall " in accordance with Professor 
Sidgwick's proposal ( Political Economy, Book II. eh. ii. § 2) that tho former 
term should mean tho change in tlio amount demanded— say x — of u certain 
commodity consequent on tho chnngo in the price of that commodity, tho latter 
term tho chungo in tho amount demanded consequent on a change in tho law or 
curve of demand — dx as distinguished from Sx in tho symbols proper to tho 
Calculus of Variations. In tho case of correlated demand with which wo oro 
now doaling, tho contrast is between and ) where p g and p, aro 

tho prices of x and tho correlated article respectively. 

* Seo procoding note. 

• So© Index, s.v. A priori Probabilities. 

4 Ibid. 
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that originally prevailed, would in all probability not materially 
affect the sum total of ground rent, supposing that there was 
originally no correlation between high rents and high rates. 1 

This is a conception very different from the representation 
made on behalf of the landed interest, that the imposition of a 
rate in a district causes a reduction of ground rent which may be 
measured by the amount of the rate, or at least its excess above 
a certain level common to all districts. It seems to be imagined 
that the natural advantages of a district and their economic 
equivalent (rent -j- rates) form a constant quantity, like the height 
of the district above the sea. But we ought not to conceive the 
relative values of different sites as thus “ in fluctuation fixed 
the demand-surface with which we have to deal may rather be 
likened to a sort of an air cushion of which some parts are 
originally more elevated than others ; but when you press down 
some others go up, and accordingly the total depression caused 
by certain pressures at different points is not to be expressed by 
any simple formula. 

Thus the reduction of ground rents is much less than appears 
at first sight even if wo could suppose that all the rates were 
onerous. But it is time to restore the fact that all rates are not 
onerous ; the better opinion is that “ those rates which are truly 
onerous are less in amount and vary less from place to place than 
is commonly supposed.” 2 But in so far as imposts are beneficial 
the demand of the occupier is increased to the full extent of the 
impost, 3 and accordingly there is no relaxation in the demand 
for sites. The supposition that all rates fall ultimately on ground 
rents becomes twice removed from the truth. 

These propositions are in general accordance with the testi- 
mony of the “ experts.” The essential differences between a 
local rate and an imperial tax are noticed by almost all. The 
tendency of onerous rates to be shifted on to owners is attested 
by a great number — with less qualification perhaps than might 
be recommended. 

Sidgwick, p. 104 : — “ In this case [that of old rates, nearly 
but not quite corresponding to our category of new houses ] it 

1 Cp. Marshall, Mem. (Memoranda published by Royal Commission on Local 
Taxation, C. 9528), p. 119. 

* Marshall, Mem., p. 118. 

• It may be worth observing that, though the demand is said to bo unaltered 
by a bonoficial impost, this can rarely be true of tho domand-curcc; and, accord- 
ingly, although the effect on the superior interests of a beneficiol impost is, 
ceteris paribus, nil, it docs not follow that the effect of a beneficiol impost, plus 
an onerous one, is the same as that of an onerous one alone — except in tho sense 
that it may be either greater or less for all we know. 
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seems clear that the whole burden of the differential rate, so far 
as it is onerous, must fall on the owner of the ground value 

valuable f H 1 " 8P ' te ° f thiS burden the Iand ren>a *ns still more 
purpoS . ” PUrP ° Se ° f “ buiMing than for a,, y other 

fr “ arSbalI> P- ,2 .° He I«! he occupier) transfers most of them 

[rates other than rates, the current expenditure of which gives 

landlord!” ° CCUPier 1 ' atheP quickly to his ‘“mediate 

leviedhTdiff P ' f U1 Wherc different amounts of rates are 
levied in different parts of the same district, the [onerousl* extra 

buildineVendt* 1 ‘° the , h ° Use owner ' and in the ease of new 
building tend to lower ground rent.” ...” In specially favoured 

situations where building sites command a high, or what is 

.8 cfcarlv m0n ° P ? ly ' value ' the ultimate incidence of rates 

is clearly on the ground owner.** 

Cannan, p. 170 “ The consequence, then, so far as distribu- 

tion is concerned, of rates being for unproductive purposes higher 
in one place than another, is to cause less creatable immovable 
property to exist in the high rated and more in the low rated 
places than would be the case if the rates were equal in all places." 

Everything which tends to discourage the investment of 
capital in immovable property in a district tends to diminish the 
demand for ‘ unimproved land * or space in that district, and 
this diminution in the value of space of course mitigates the 
elfect of the discouragement to investment.” 

Price, p. 181 : — “ .Some amount of movement, at least, is 
possible from more to less highly rated districts, and thus the 
burden of the rates may be partly shifted from the shoulders of 
tlie occupiers.” 

Sargant, p. 213 : ” ‘ Differential rates,' so far as onerous, and 

so far as existing or anticipated at the date of the development 
of land for houses or trade premises, are, in respect of both site 
and structure, thrown by anticipation on the owner or successive 
owners of the land at the time when it comes to be developed, 

and operate by way of diminution of the price or rent obtained 
by him or them.” 2 

The answer to Question II. 3 contained in the preceding 
paragraphs relates primarily to the case of leasehold tenure, 

* T, '| 9 ^tribute is implied by the exclusion of - rales, ho fur us their outlay 
ih reproductive, in addition to tl.o value of houses in the district.”— {Ibid.) 

Ah to the extent of tho reduction Mr. Sargunfs authority cannot bo claimed. 
Anlc, p. 152. 

VOL. IT. N 
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which may be taken as typical of Great Britain. But the state- 
ments may be transferred with little alteration to the case of 
freehold tenure which prevails in many, perhaps most, parts of 
England . 1 The price which building capitalists are willing to 
give for freehold will be affected by a tax on occupation rent in 
the same sense as the ground rent on the former supposition. 
The demand of the occupier will be affected as before. The 
consequence to the ground landlord and the occupier would not 
bo materially different in a regime where the occupiers are 
freeholders who buy land on which to build their own houses. 

When we pass from dwelling-houses to houses used for 
purposes of production, including sale, the scene of consumption 
is transferred from the house itself to the commodities which are 
produced in or by the house. The relations between the con- 
sumer at one end, the ground landlord at the other end, and the 
intermediate producers are not materially different. As before, 
beneficial rates are “ paid by no one ” in the phrase of Mill 
adapted by Professor Bastable . 2 “ The advantages resulting 
from a proper expenditure of rates may either recompense the 
traders, or so attract consumers as to allow of higher prices 
being maintained.” 3 

A uniform ad valorem onerous impost on the rent of all 
premises employed for production would result in a change of 
the final utilities of buildings, not only as between different 
places, as in the case of dwelling-houses , 4 but also as between 
different industries. Those commodities for which the demand 
is particularly inelastic would tend to be raised in value. Thus, 
if the demand for bread varies with the price less than the 
demand for bonnets, the bakers may employ nearly as extensive 
premises before as after the imposition of the tax which will be 
almost entirely shifted to the consumer; while the milliners 
meet the burden by some diminution in the size of their 
establishments as well as some rise in price. The value of food 
as compared with finery would be raised pro tanlo, if abstraction 
might be made of the law of increasing returns. There is also 
now a disturbance of the margins of production which in the 
case of dwelling-houses seemed not sufficiently important to 
deserve notice. There will be a pressure on “ those trades which 
happen to require large buildings in proportion to their net 
returns.” 5 

1 This estimate appears to bo justified by tho particulars concerning tho 
distribution of building tenures given in tho Report of the Select Committee on 
Town Holdings, 1889, No. 2-31, pp. 0—9. * Mem., p. 141. 

3 Ibid. 4 Above, p. 163. 4 Marshall, Mem., p. 113. 
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•Anolber effect of more importance in the case of business 
premises than dwelling-houses is that on the renewal of the 
ccupier s lease the owner is more able to take advantage of the 
special utility above the market-value which the premises may 

Th/° r « P* rtlc l ular occupier,* not a mere prelium affectionis 
m the case of the shopkeeper, but a consequence of the “ good- 
will created by his own exertions . 2 

An onerous rate on both dwelling-houses and business premises 

would disturb the marginal utility, and accordingly the quantity 

produced and the value of the two kinds of building, theoretically, 

even if the impost on both kinds were of the same magnitude. 

a " d a J° H,or ‘ when ' as *n the case of the Inhabited House Duty 
It is different. J 


As between different places the displacement caused by 
difference in onerous rates will vary ceteris paribus with the 
capacity of one place to act as a substitute for another in the 
supply of the consumers' wants. As in the case of dwelling- 
houses the incidence of an onerous extra rate in a particular 
locality depends on the elasticity of demand for accommodation 
in that particular locality. As Sir Edward Hamilton says,’ “A 
large part of the rates payable in respect of Bond Street and 
Oxford Street may bo contributed by all of us, in the shape of 
an enhancement of the price which we pay for our commodities ” 

Lso far as tho rates are onerous and differential], if “ all of us ” 

or the better halves of us— insist on shopping in those fashionable 
rosorts, notwithstanding the imposition of an extra charge. But 
if the attempt of shopkeepers in Bond Street and Oxford Street 
to stick on additional prices would divert a great part of their 
custom to humbler localities, then, as Professor Bastable says, 

“ tho [extra] rates would fall [ultimately] on the ground 
landlord.” 4 


Compare as to these propositions, the following testimony of 
the experts; tho reasons why more of it is not forthcoming 
being recollected.” G 


Courtney, p. 80 : — ” Ah regards rates on trade premises, these 
must ordinarily form part of trade expenditure, and be ultimately 
borne by the customers availing themselves of tho services, or 
consuming the commodities of tho trade supplies.” 


TrhoTr <U \r: itn0# r d bcfore 0,0 So,oct Committee on Town 

Holdings, 1889 (Report, p. II). BU ch cose* of exaction are rare. 

Cp. Marshall, Mem., p. 120. par. 3-4. 

• Mem., p. 39. 

4 Ibid., p. 142. 

* Ante, p. 160. 
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Sidgwick, p. 105 : — “ The burden of any special taxation of 
traders not balanced by a corresponding taxation of other classes 
tends, when the taxation is old, to be partially diffused through 
the community, through the effect of this industrial disadvantage 
in diminishing the abundance and cheapness of traders’ services/’ 

Bastable, p. 141 : — “ Rates on business premises are further 
complicated by the possible effect they may have on prices to 
consumers. An equal tax on all business premises in a country 
would bo a tax on profits, since it could not be evaded by change ; 
but a rate on such premises in a particular locality would appear 
to be shifted either forward to the consumers in higher prices, or 
backward to the ground owners in lower ground rents.” 

Cannan, p. 168 [with reference to a tax on bicycles taken as 
representative of the imposts inquired about] : — 44 its effect reaches 
not only to those who use bicycles and benefit [ c.g ., by having 
their errands done cheaper] because other people use them, but 
also to those who would have used bicycles or would have benefited 
by other people using them if the obstruction of the tax had not 
intervened.” 

Blunden, p. 191 : — “ The real incidence of the rates on shops 
and other business premises would appear to be mainly upon the 
customers of the goods made or sold therein.” 

Mackay, p. 228 : — 44 The question then is, Can an occupier for 
trading purposes throw forward a part of the burden on his 
customers ? As in the cases already considered [residences], this 
appears to me to depend on whether the demand is sufficiently 
elastic not to be deterred by the increased price which the highly- 
rated tradesmen will undoubtedly be inclined to ask. To take 
an instance, the reason that a Bond Street shopkeeper probably 
charges more than a tradesman in an unfashionable neighbourhood 
is not because his rent and taxes are high, but because a demand 
of a very special character, the demand of the fashionable world, 
concentrates itself on the articles to be sold in Bond Street 
shops. There is a point, however, at which customers will be 
deterred and driven to meaner streets ; they are free, so to 
speak, to buy abroad.” 

The parallels which have now been exhibited between the 
typical cases of dwelling houses under leasehold and the other 
varieties of urban premises and tenure are similarly close, and 
will not need to be drawn again at length, in the case of old 
houses which is next to be discussed. 

Houses built and occupied before the imposition of the tax or 

1 See the division at p. 162, ante. 
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rate fall into two categories according as there is or is not 
competition between old and new houses. The experts seem 
properly to take the former as the general case. Perhaps they 
hardly allow enough weight to the circumstance that so far as 
new houses are often not identical commodities, but substitutes 
for the old ones, the extent to which an impost will be shifted 
from the former on to the latter class cannot be predicted 
accurately. This agency, it should be observed, is distinct from 
friction. It is not the trouble and expense of a move that pre- 
vents an intending occupier of a new house on whom the capitalist 
builder threatens to shift an onerous impost from dealing with 
the more yielding owners of old houses who must take what they 
can get; it is that old houses have not exactly the same attrac- 
tions as new ones. 

Friction properly so called no doubt plays a dominant part 
in the case now under consideration. The occupier, as Mr. Price 
says with special reference to the existing Inhabited House Duty, 
will probably need a more powerful motive than the payment 
of a slightly diminished Inhabited House Duty before he takes 
the unpleasant, and, it may be, difficult, step of changing his 
abode or manner of life; and regarding the mass of occupiers as 
a whole, it is improbable that the payment of duty at an increased 
rate on houses of higher value induces an appreciably largo 
number to move into tenements exempt from duty altogether, or 
into those taxed at a lower rate.” 1 

The comparative strength of friction in case of business 
premises and residences is ably discussed by Mr. Price. The 
difficulties of prediction on a matter of this sort arc illustrated 
by the incident that on the question whether friction is more 
operative in the case of a reduction or of an increase of (onerous) 
rates, opposite reasons apparently both valid are adduced by Mr. 
Price and by the present writer. On the one hand — 

“ it seems more probable that the reduction or abolition of a 
rate would be likely to produce less efTcct on the rent than the 
increase of an old or the imposition of a new rate. The removal 
of a burden would not, in all probability, so powerfully stimulate 
the eflorts of the other party to obtain a share of the relief, as 
its imposition would urge the party on whom it primarily fell, to 
shift a portion to other shoulders.” — Merit., p. 1 80. 

On the other hand — 

” there is some reason for believing that friction resists an 
increase less than a reduction of rates. For one of the chief 


1 Mnn , p. 180 . 
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processes by which a change of rate is propagated is the com- 
petition between new and old houses, described in sections (2) 
and (3) of heading (a) in Answer (6) [Mem., p. 130]. In the case 
of a new rate being imposed, intending occupiers of new houses 
bid against actual occupiers of old houses whose leases are 
expiring. 1 In case of a rate being reduced, actual occupiers of 
old houses whose leases are expiring bid against intending 
occupiers of new. The competition is naturally keener in the 
former case. A slight difference of rate may decide an intending 
owner to apply for an old rather than a now house. But a 
considerable difference of rate may be required to determine an 
actual occupior to incur the trouble and expense of a move.” — 
Mem., p. 135. 

Mr. Price’s judicious remarks on friction cover also the case 
in which there is no building of new houses in the neighbourhood 
in competition with the old houses. In this case theoretically 
the whole of a tax and of a rate so far as it is onerous is (on the 
expiry of the occupier’s lease) borne by the rack-rent owner, 2 so 
long as his lease runs, and is ultimately shifted on to the ground 
landlord. Compare the evidence of the experts : 

Sidgwick, p. 103 : — “ A new tax on inhabited houses propor- 
tioned to their annual value tends to cause men to bo content 
with less house accommodation ; and so far as this cause operates, 
a part of the burden of the tax must fall on the owners of 
houses. . . .” 

“ In localities whero the demand for houses is so slack that it 
is not worth while to build, the burden of the tax will remain 
partly on the owners of houses so far as the demand for them is 
strictly local.” 

Marshall, p. 121 : — “ Where the population is receding, and 
building has ceased, onerous rates tend to press on owners.” 

Bastable, p. 141 : — “ Where a locality is stationary, the 
increase of rates falls on the house-owners, who would otherwise 
get more rent.** 

Practically, as several of the experts have pointed out, the 
transference of the onus from the occupiers is impeded by friction. 
What is the amount of this force of friction as compared with 
the simpler motives which the more abstract theory assumes is a 
question of considerable practical interest which will reour in the 

1 It being borne in mind that all the detriment attending the aggravation, 
and all the advantage attending the reduction, of the rate would redound to the 
owner of old houses in the absence of competition with new houses. 

a See Mem., p. 129, last par. 
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sequel. A right conception of the relations between owners and 
occupiers of old houses is essential to the consideration of pro- 
posals for the relief of the occupier which forms the subject of 
the next answer. 

III. Hates on Owners . 1 — The schemes which have been pro- 
posed for rating owners of urban lands and buildings in this 
country fall under two heads, (I) the division of rates between 
occupier and owner, and (II) the imposition of a special rate on 
site values. 

I. The proposed division of the occupier’s burden may be 
either (A) only with his immediate landlord, the rack-rent holder, 
or (B) with a series of “ superiors.** 2 

A. The short and simple division is governed by the principle 
that theoretically in general, apart from “ friction,” and except 
for the short period during which the occupiers’ leases run, it 
makes no difference whether the tax-collector takes his share of 
tho price paid for the commodity house-accommodation from the 
hands of tho buyer or those of tho seller. 3 Not many occupiers 
are so incautious as Sir John Thwaite, who stated in evidence that 
“ he had taken a house worth £280 without knowing that there 
was a land-tax of 25. 10 \d. in tho 4 Compare the experts : 

Courtney, p. 89 : — " At the commencement or revision of a 
tenancy, rents would be settled in view of the power of deduction 
supposed to be granted, so that the real burden of rates and the 
real benefit of rents would remain as before.” 

Giffen, p. 97 : — " Tho real incidence is not affected by the 
question as to who pays in the first instance.” 

Sidgwick, p. 108 : — ” If the land or house is let from year to 
year, I do not see how the occupier can gain by the power of 
deduction, except on tho assumption that by a strange want of 
foresight he does not adequately take tho rate into account in 
bargaining about the rent, unless the rate varies materially from 
year to year.” 

Bastable, p. 143 : — '* With short tenancies and where com- 
petition is effective, tho question of division is a minor one.” 

Gonner, p. 158 : — “ In abstract theory, and granted the 
assumptions enumerated in the previous answer, no difference 

1 In nnnwor to tho question : “ Distinguish and discuss schemes which have 
boon proposed for rating owner* of urban lands and buildings." 

* It is convenient to use this term in a sense wider than tho legal definition. 

• Bee tho present writer’s answer to Question 12 in Mem. 

4 Select Committee on Local Taxation, 1870, Q. 4038. 
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would occur through the change of method suggested in the 
present question.” (Q. 12.) 

Cannan, p. 171 : — “ If occupiers were allowed to deduct 
either rates, or the cost of getting their hair cut, or any other 
expense from their rents, then their rents would be that much 
higher.” 

Sargant, p. 215 : — “ The ultimate incidence of rates is the 
same whether the occupier pays or the owner.” 

Gomme, p. 242 : — “ Assuming that no other element of value 
affected the matter, it may be shortly stated that if taxation 
were deducted from rent, rent would increase by the amount 
of taxation deducted.” 

These propositions remain true in the limiting case where the 
share of the rate levied from the occupier is zero — the case of 
the “ compound householder.” 1 

If the experts regard division of rates as a matter of little 
importance, why do so many of them recommend it ? “ To some 

extent for the sake of justice, but more to prevent discontent,” 
in the words of Professor Sidgwick. 2 To some extent the pro- 
posed “ deduction ” by the occupier would be operative in virtue 
of a certain friction which is described by several of the exports, 
especially by Mr. Price. 3 What little advantage may accrue to 
the occupier from this effect of friction it may seem just to allow 
him for a reason of which a particularly definite statement is 
that given by Mr. Cannan : 

So much of the rates as is raised to pay off capital expendi- 
ture ought, strictly speaking, to be paid by the owners, since 
it is payment for a remote benefit (that of being free from the 
payment of interest on the loan raised for the capital expendi- 
ture). In the case of new occupiers, the payment will be allowed 
for, just like any other disadvantage, but some injustice is done 
to old occupiers unable to revise their bargains with their 
landlords if new and unforeseen payments for capital expenditure 
are saddled upon them. . . . The occupier receives the benefit 
of the things provided by the capital expenditure till the con- 
clusion of his term of tenancy, and should therefore pay the 
interest on the capital. But it is no advantage to him that the 
capital should be sunk or wxitten off.” ( Mem ., p. 171.) 

1 Even if the landlord is to be regarded os a monopolist, as alleged by somo 
(e.«7.. Select Committee on Town Holdings, 1890, Q. 4529), it still remains true 
in abstract theory that it is indifferent on which party the rate is levied. 

* Mem., p. 107. 

* Mem., pp. 180, 181, 185. See also Fairer, p. 79 el *cq.; Courtney, p- 89; 
Sidgwick, pp. 107, 108; Bastable, p. 143; Connor, p. 157. Cp. Report of Select 
Committee on Town Holdings, 1892, § xiii. 
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As the only direct method of correcting this hardship it might 
fc»e suggested that the owner should recoup the tenant at the end 
of his term of tenancy for that portion of a new rate imposed 
during the tenancy which goes to paying off a loan for the 
capital expenditure. 1 But if this remedy is impracticable, then 
on grounds which the strictest disciple of the Manchester School 
can accept, it may be wished that the occupier should obtain what 
little advantage may accrue to him from division of rates. On 
less definite grounds, those who do not accept the result of 
Demand and Supply as the criterion of ideal justice may acquiesce 
in the occupier’s obtaining a better bargain than the play of the 
market assigns to him, by way of a share in the advantage 
accruing to his landlord from that increase of value which 
appears to be the general rule (though not without some 
exceptions) in our growing towns. 

There is room for greater difference of opinion about the other 
motive for introducing a division : in order that the owner should 
“ appear to pay ” 2 what he does not. It does not redound to the 
discredit of our science that there should be discrepancy between 
experts on a question which belongs not to the theory of 
economics but to the art of politics — what are the legitimate 
uses of humbug? It is quite consistent with the uniformity of 
science that one writer should “ never have been able to see the 
merit of ” an arrangement which “ keeps up the illusion that the 
incidence of the tax is upon those who pay the money to the 
Government;” 3 to another it should seem advantageous ‘‘to 
some extent for the sake of justice but more to prevent dis- 
content,” to divide certain rates “ between owner and occupier 
in the manner suggested by Mr. Goschen in 1870 ” (that is half 
and half) ; 4 while a third, not only on grounds of justice, “ so far 
as owners are or are about to be in the enjoyment of unearned 
increment,” but also “ for the political purpose of appeasing 

1 Mr. Surgant lias estimated that a rate of 2d. in the pound would bo sunicient 

to form a sinking fund for paying off a capitul loan (Sc loot Committee on Town 
Holdings, 1802, Q. 4430). Quoted with approbation by tlio Committoo in their 
final roport (1802). Cp. Royal Commission on Local Taxation, 1000 (Cd. 201). 
Appondix xi, § 11. 

• Lord Farror, Mem., pp. 80. 81 ; and to the same effect in his ovidenco before 
tho Soloct Committco on Town Holdings (1800, No. 341). Apropos of this plea of 
oxpodioncy it may bo well to recall that oven tho virtue of tho younger Mill relaxed 
so far as to countonanco somo illusion as to tho incidence of direct compared with 
indirect taxes, considering that " whilo any such infirmity of tho i>opular mind 
subsists . . . whilo men’s minds aro so little guided by reason,” an addition to 
14 tho public dislike of taxation ” might present useful reforms, and lead to a 
repudiation of the national obligations. (Pol. Keon., Bk. V. eh. vi. § 7.) 

• 8ir Robert Giffon, Mem., p. 97. * Sidgwick, Mem., p. 107. 
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discontent,” should be “ disposed to recommend ” the deduction 
by the occupier of some proportion of his rent ; a particular pro- 
portion, “ say a third of the occupier’s rent,” being suggested 
on the ground that “ friction is most likely to be effective when 
the effect required of it is not very great.” 1 

So far it has been supposed that occupiers’ leases, as usual in 
this country, are short. Otherwise it would not be true that 
division between occupier and owner is a small matter. It is 
not true of a twenty-one years’ lease, such as not uncommonly 
occurs in the case of high-class residences, open to the tenant 
only but not to the landlord, to terminate at the end of seven or 
fourteen years. A fortiori it is not true of division between an 
occupier who is a “ feuar ” and his " superior.” Of all such 
cases it is particularly true that, as Mr. Sargant says, “ if any 
division of rates between owner and occupier is to be applied to 
existing contracts . . . there will necessarily bo much hardship 
and loss inflicted on a prudent class of investors.” 2 The owner’s 
interest in improvements remaining unexhausted at the end of 
the period would not compensate his having to pay for so long 
a period a considerable fraction of rates whereof the benefit 
accrues to the occupier alone during that period. Accordingly 
in such cases the objections on the ground of distribution, and 
even of production, which are directed in a later section against 
certain schemes for rating site values are to some extent 
applicable to the method of division considered in this paragraph. 
Under the existing conditions of tenure, are these objections 
obviated by the proposal 3 that, beginning three years after 
enactment, there should be division between owner and occupier 
of rates in excess of the average for those three years ? 

B. The long division between the occupier and a series of 
superiors is described by Mr. Costelloe in his evidence before the 
present Royal Commission on Local Taxation under the designa- 
tion of ” rent duty.” “ This rent duty calls for an even poundage 
contribution from every receiver of rent right back to the owner 
of the freehold.” 4 In the words of a witness before the Local 
Taxation Commission of 1870, 6 “ You should travel down, catch- 
ing every interest, until you come to the ground landlord, each 

» Mem., p. 137. Mr. Price has recommended tho same proportion on grounds 
of justice, arguing that " it may theoretically bo more equitable than an equal 
distribution ” {Mem., p. 185). 

• Ibid., p. 215. 

3 Made (in effect) by the Local Taxation Committee of 1870 {Report, Rcsn. »)• 

4 Minutes of Evidence, Vol. II. C. 9150. Q. 19,904 and context. Was tho 
Bchomo first propounded by Lord Hobhousc [ Contcmp . Review, 1888]? 

4 Sir John Thwoitos, Q. 4038. 
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party paying in proportion to the [his] property or interest in the 
building. So the very clever writer of the articles on “ Financial 
Reform in the Speaker: “Division of rates would be a com- 
plete reform if you define owner properly ” [so as to include 
superior interests].* It will be convenient to defer the discussion 
of tins scheme in order to consider it along with others which 
diner from it in definition more than in effect. 2 

II. Among schemes for rating site value a wide distinction is 
to be drawn between (1) those which do, and (2) those which do 
not respect vested interests.® J. S. Mill’s scheme is the typical 
example of the former class. It would be superfluous to re- 
capitulate his provisions for intercepting the “ future unearned 
increment ” of land value; but it may be well to recall his 
scrupulous concern for present possessions. 

“ 1 8ce no objection to declaring that the future increment 
of rent should be liable to special taxation, in doing which all 
injustice to the landlord would be obviated, since that includes 
the present value of all future expectations.” (Political Economy, 
Book V. ch. ii. § 5.) 

“ Thc Society (The Land Tenure Reform Association! do not 
propose to disturb the landowners in their past acquisitions . 
whatever value the land may have acquired at the time when 
the principle they (the .Society! contend for shall obt ain the 
consent of Parliament, they do not propose to interfere with.” 

1 Speaker, Nov. II, Doc. IC, 1800. 

2 Sco below, p. 210 . 

• A cross division is formed by on impost on ( a ) ground-rent only, (b) nil 
superior interests (tbo symbols corresponding to a certain parallelism with tho 
division into A and B). Hut tho subdivision* 1 b and 2 a can liardly bo described 
ns " schemas which hnvo been proposed.” Tl.o nearest approach to tbo rcalisa- 
tion of tbo former, known to tbo writer, is tbo acliomo proposed by the .Select 
Committeo of 1892 (No. 214, p. xix), which (projwrly belonging to tbo bend 1 IS) 
i* discussed below at p. 210. Tbo nearest approach to 2 a appears to be a scheme, 
suggested by Mr. Harrison, and discussed by tbo Select Commit ten on Town' 
Holdings (Report, 1802, p. xvi), for taxing reversions by means of an impost 
levied on ground rents payable at present under a lease. This Hellenic is open 
not only to tbo objections stated below under tbo liend II 2 a, p. Him, 
but ulso, in so fur us ground rents consist partly of quasi-rents, to tho 
objections stated under tbo licud II 2 b, p. 203. Conceivably indeed the scheme 
might bo defined ho as to como under head If 1. tl.o tyjio characterised by tbo 
absence of competition. Tho condition that existing acquisitions should not be 
disturbed would seein to require that tho prospective reduction of tho landlord's 
incoino during tho roinaindor of tho torin and uftcr tho reversion should not 
diminish tbo capitul vuluo of bis interest to sucb an extent as to render it no 
longer possible for him to purebnso with that capital tbo perjs-tuity of an incoino 
ufc loust as great us (lint which but for tbo im|K>st ho would have enjoyed during 
tho remainder of the term und (with some addition) uf ter tho reversion. Such an 
object would be difficult to bit. even if it ucro aimed ul ; which there is no reason 
to HUppOMC. 
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(Papers on Land Tenure ; Dissertations and Discussions, Vol. IV. 
p. 244.) 

“ These owners should be allowed at any future period to 
alter their minds, and give up their lands for the price first 
offered.” (Ibid., p. 245, cp. p. 264.) 

“ Those whose land might afterwards fall in value would be 
able to claim the former price from the State, although they 
could no longer obtain so much from individuals.” (Ibid., p. 295, 
cp. p. 286 et passim.) 

This scrupulosity contrasts strongly with the plans which are 
now in vogue. The leading idea appears to be to impose on 
every one deriving an income from land built upon or vacant, a 
special rate proportionate to that amount of his net income which 
may be attributed to the value of the site. The method of 
determining this net income may be thus typified. Let Z be the 
rack-rent-owner receiving net rent (clear of expenses for repairs) 
z from the occupier. Z pays to his immediate superior Y the 
annual income y ; Y receives y, and pays x to his superior X, and 
so on up to the freeholder, who receives without paying. Accord- 
ingly the net income obtained from the premises by Z is z — y, 
that of y is y — x, and so on. Now, if the object were to exact 
from each party a certain quota, say 25 per cent., of his net 
income, that object would be realised by exacting *25 2 from Z , 
and empowering him to deduct *25 y from the rent which lie pays 
to y ; y being empowered to deduct *25 x from his payment to X, 
and so on. But this would be only “ rent duty,” a second best 
plan according to Mr. Costelloe, in comparison with the special 
rate on site value. 1 To pass to this scheme we have only to 
substitute for the series of annual payments, 2 , y, x, etc., that 
portion of each payment which is said to consist of ground-value, 
say £, v, etc., respectively. Then, if as before, 25 per cent, is 
the quota, the occupier deducts *25 £ from his payment to Z; Z 
deducts *25 77 from Y ; Y deducts -25 f from X, and so on. 

It only remains to determine the amounts £, rj, g. It seems 
to be generally agreed that £ is obtained by estimating the present 
value of the land as a cleared site. From this datum rj, f , etc., are 
computed, but there are diversities in the method of computation. 

A great variety of practice is covered by the happy ambiguity of 
the leading principle as announced in authoritative documents, 
such as the Report of the Local Government and Taxation 
Committee of the London County Council : “ That all persons 
deriving a revenue, or use equivalent to revenue from the value 

* A hove. p. 18G. 
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of a site, bo liable to such charge,” the “ direct charge upon 
owners of site values ” to be termed “ owners’ tax.” 1 The Bill 
for the ia vat ion for local purposes of ground values in Burghs 
in Scotland 2 which embodies the aspirations of the Glasgow 
Councillors, is not more explicit. Two methods of computing 
V» ?, etc., stand out prominently, the first associated with the 
name of Mr. Fletcher Moulton, Q.C., the second emanating from 
the London County Council. A general idea of these methods 
may be obtained from the following metaphorical instance. 
Suppose that a gold watch has passed from one party to another 
by repeated sales; and that it is desired to lay a “ gold-value ” 
impost not only on the last holder, but also on the whole series 
of parties who once held the article whether completed or in any 
stage of its production (these parties being supposed to receive 
the equivalent of what they parted with in the form of periodical 
payments). The data for determining the respective contribu- 
tions of the parties are: (1) the present market value of the 
watch, say z; (2) the values for which each of the preceding 
owners parted with their interest in the watch, say y, x, etc.; 
(3) the estimated present value of the gold case clear of the steel 
works, say £. Then the amount of gold value in the hands of the 
present owner is £, and the amount of gold value held by the 
first owner, the party who sold the raw material to the goldsmith 
for the manufacture of the watch, is the whole amount of the 
value which he received. To determine the amounts of gold 
value attributable to the intermediate parties two methods are 
suggested. First, suppose that the present gold value of the 
watch £ subsisted in the past as far back as it can be supposed, 
that is as long as £ is not greater than the known total value of 
the watch. Thus, if the penultimate holder on parting with the 
watch obtained a value y greater than, or equal to, f, there shall 
bo attributed to him gold value of the amount f ; but if y is less 
than £, then the whole of y is regarded as gold value. The con- 
tribution of the antepenultimate holder is determined from that 
of the penultimate one by the same rule. Secondly, suppose that 
the present value of the steel works subsisted in the past so far 
back as it is possible to suppose. Then for the gold value at a 
past epoch we are to put the given value of the watch at that 
epoch minua the present value of the works. Now the present 

1 Recommendations of the London County Council submitted to tho Royal 
Commission on Local Taxation, 1898; forming un addendum to Mr. Costelloes 
Memorandum in the socond volume of Minute* oj Evidence issued by tho 
Commission. [C. 0160.] 

* Discussed by Professor Smart in his Taxation oj Land Value s. 
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value of the works is given as the difference — called “ balance ” — 
between the given market value of the watch and the given 
valuation of the gold case. Accordingly we have for the “ gold 
value ” of the watch at the past epoch the then value of the 
watch minus the said “ Balance ” ; always provided that the gold 
value thus determined is not less than the value of the watch at 
a stage before the works were put in ; for that value, at least, 
must be considered to subsist in the hands of all the subsequent 
owners. For example, in the case above typified the “ balance ” 
is z — and accordingly the amount of “ gold value ” in the 
hands of the penultimate owner Y, is y — (z — f ) ; provided that 
this difference is not less than a certain minimum, viz. the value 
which was received by a former holder for the watch case beforo 
the works were put in, say g . This amount of value, at least, 
must be charged to Y ; and accordingly his share of gold-value is 
either the above written or g , — whichever is larger. Special 
arrangements are made for the awkward possibility that, the 
works being unsuited to the case, the value of the cleared case 
would be greater than the value of the watch as it is. 

But lot the advocates of these schemes speak for themselves 
without parables. Mr. Moulton, in his able pamphlet, The 
Taxation of Ground Values (1889), thus exemplifies a method 
recommended by him which may be identified with our first : — 

“ Suppose in the case given in the last paragraph [‘ if the 
rate on ground-values bo five shillings in the pound, and an 
occupier pays a rent of £1000 per annum for a building standing 
upon land whose ground-value is £500 per annum ’] the landlord 
is not himself the freeholder, but holds the land from him at a 
ground rent of £100 a year. It will be evident that the inter- 
mediate landlord is himself the owner for the time being of 
four-fifths of the annual ground value, and the freeholder is only 
the owner of the remaining one-fifth. Now the principle of these 
proposals is, that the rate should follow the ground-value or 
any part of it, each person paying the rate upon the part of the 
ground-value which passes into his pocket. In the instance 
given, the occupier will deduct from the rent which he pays to 
the intermediate landlord £125, i.e., five shillings in the pound 
upon the whole ground-value of £500. The intermediate landlord 
will in a similar way deduct five shillings in the pound upon the 
rent that he pays to the freeholder, i.e., five shillings in the 
pound upon £400. This* is just, and in accordance with the 
principles we have enumerated, because he receives and returns 
that portion of the annual value. In this way, each person 
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who is in receipt of any portion of the annual ground-value 
will contribute a fair share of it towards the burdens of the 
community.** 1 

The second method of determining the site value attributed 
to the different parties is illustrated in the “ Forms of Demand 
Note ” 2 published by the County Council [9550—9738] referred 
to in the Report of the Local Government and Taxation Com- 
mittee on the rating of land values, 1893, No. 127 [9041 — 9737], 
in which the method is set forth. The “ forms of demand ’* arc 
accompanied with an explanation by Mr. Harper. Here is one 
of the examples : 

Rateable value A .... £3G0 

Site valuo B ..... 200 

Balance C £1(50 



Rent. 

Site value rate. 


Interest. 

Received. 

I'aid. 

Grow amount 
paid or 
allowed. 

Amount 
deduct'd 
from rent. 

Net 

payment. 

A, lessee for 21 years 

C $. d. 

am 

£ «. d 

£ a. d. 

£ *. d. 

from 1804 

B, building lessee for 

643 0 0 


10 0 0 

4 16 0 

5 6 0 

00 years from 1020 
C, freeholder 

255 0 0 
45 0 0 


4 15 0 

2 5 0 

2 5 0 

nil 

2 10 0 

2 6 0 


Mr. Harper thus interprets : — 

B first proceeds to ascertain how much his sub-lessco A is 
justified in deducting. As the site value is only £200, the rent 
of £256 clearly falls under rule 2. 3 Ho must therefore deduct 
Balance C (£ 1 GO) from the rent, leaving £95 as the sum upon 
which A is entitled to deduct, and at one shilling in the pound 
this gives £4 15s. as the amount to be deducted. 13 then turns 
to his own deduction. His rent, £45, is obviously a ground rent, 

1 Loe. cit., p. 12. Comparo the very dear account of his scheme Riven by Mr. 
Moulton in his evidence bofore the Soloct Committee on Town Holding*. 1801 
(No. 325). Q. 47 — 0 et paaaim, e.g., Q. 800 et aeq.\ also. Royal Commission on 
Local Taxation, 1000 [Cd. 2011- Q. 22870. See also bolow. p. 200, note 2. 

■ Roprintod by the Royal Commission on Local Taxation, 1000 (Cd. 201], 
Appendix VII. 

• Rule 1 is : " If the ront you pay is a ground rent, or in respoct of land only, 
deduot xd. in the £ upon the amount of such rent.” Rule 2 : ** If the rent you 
pay includes buildings or other property besides land, subtract the balance C 
from the amount of such rent, and deduct xd. in the £ upon tho romaindor.” 






192 


TAXATION 


and he can therefore, under Rule I., deduct one shilling in the 
pound upon it, viz. £2 5s. , leaving as the net charge upon himself 
£2 105., which is exactly one shilling in the pound on the net 
annual site value which he personally enjoys.’* 1 

There are other formulae for apportioning “ site-value,” in 
particular one which was embodied in Mr. Dalziel’s Bill, 2 referred 
to in the Report of the Local Government and Taxation Com- 
mittee above cited. But the matter is perplexed by an alleged 
misprint in the Bill, and the comparatively simple types which 
have been adduced are sufficient for our purpose. 

Having then distinguished the principal schemes 3 which have 
been proposed for rating ground value, let us go on to discuss 
their advisability, employing the criteria which have been 
obtained in an earlier section ; 4 that an impost should as little 
as possible conduce to either restraint of production or inequality 
in distribution. 

(a) The product ional test is remarkably well satisfied by 
Mill’s scheme ; of such an impost it is particularly true that, in 
Professor Marshall’s words, 5 

“ a tax upon this rent [rent in the ‘ strict sense,’ as distinguished 
from that part of the value of land ' which can be traced to the 
work and outlay of its individual holders ’] does not alter the 
action of the owner ; for he takes none in order to earn this rent : 
it docs not 4 enter into the cost of production ’ of the commodities 
raised on the land. A tax on it does not alter that cost; does 
not restrict the supply of commodities ; does not raise their 
value; is not shifted forwards; and, of course, cannot be shifted 
backward.” 

As Ricardo says, 44 a tax on rent ” [in the strict sense] . . . 

“ would fall wholly on landlords.” 0 But as he goes on to 
say, “ a tax on rent, as rent is constituted . . . would be a 
tax on the profits of the landlord.” Ricardo is speaking with 
special reference to agricultural rent. But even the landlord 
of urban sites is in the concrete not perfectly inert. The 44 master’s 
eye ” produces some of its proverbial effect. If he has nCt 
supplied sewers and roads, at least he has supervised the arrange- 
ment of streets and type of houses so as to render the neighbour- 

* Roy. Comm., 1900 [Cd. 201], p. 160. 

* Land Values ( Taxation by Local Authorities), 66 Viet., Bill 11. 

* Tho scheme mentioned in note 3 to p. 187 scorns hardly to deserve this 
designation. 

4 Above, pp. 152-162. 

8 Mem., p. 116. 

* Principles, ch. x. par. 1. 
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hood attractive . 1 That the labour of supervision may fall upon 
an agent does not affect the productional aspect of this con- 
sideration. On some large urban estates the landlord is content 
to take a smaller rent if lie may impose present conditions as to 
buildings which are to fall in to the family some eighty years 
lence. What is this but the sacrifice of a present advantage 
for a greater future one ? A substantial tax altering the margin 
of this kind of saving would virtually check accumulation. 
Moreover the Ricardian statement postulates that the landlord 
has no other use for his land but to let it. But, in fact, he has 
the alternative of selling or mortgaging it. As several witnesses 
explained to the Select Committee on Town Holdings, if feu 
duties wero taxed, proprietors would no longer feu. “ It would 
not work,” said one, “ it would end in our putting it as a first 
mortgage.” 2 It is not very easy to block these alternative 
courses by a tax exactly equivalent to a tax on ground rents. 
In so far as the tax on ground rents might be evaded by legal 
devices, an added burden would have to bo borne nominally by 
the lessee, the building owner, and ultimately by the occupier . 3 
However, with all these reservations it is not to be denied that 
a considerable part of the productional advantages claimed for 
the rent in the “ strict sense ” does appertain to an impost on 
the ground rent of our large towns, especially on future augmen- 
tations of ground rents, as contemplated by Mill. 

The distributional test, too, is evidently satisfied by an 
impost on future unearned increase. If we admit the premiss 
we can hardly reject the infcrcnco in what Mill says about the 
landlords : — 

Ihoy grow richer, as it were, in their sleep, without working, 
risking, or economising. What claim have they on the general 
principles of social justice to this accession of riches ? ” 4 
As Professor Marshall says : — 

“ The expenditure of such private societies as the Metro- 
politan Public Gardens Association, and much of the rates raised 
on building values for public improvements, is really a free gift 
of wealth to owners who are already fortunate.” 6 

1 C'p. Soloot Commit too on Town Holding*. 1891. Qs. 0531, 2138. 6484. etc., 
and Royal Communion on Local Taxation. 1900 [Cd. 201 J, Appendices pasaim, 
in particular Mutthows, p. 140. 

“ Loo. cit., 1801, Qh. 6889, 6252; and cp. Qs. 6403. 0300 et seq. 

■ That a tax ou one kind oj rent may atlect price is an admitted proposition 
(cp. Mill, Pol. Leon.. lik. V. ch. iii. $ 0. par. 4). It follow* from that relation of 
rant to " ono kind of produce ” which Prof. Marshall lias explained (Principles of 
Economics, Bk. V. ch. viii. § 3). 

4 Political Economy, Vol. II. p. 6 . * Mem., p. 125. 
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It is true that all owners of ground rents in this country are 
not already fortunate ; however, the future unearned increments 
even of small fortunes seem a very proper object of taxation. 
The question now arises. Will they not be sufficiently taxed by 
our income tax and death duties ? It may be replied that the 
future increase of true rent is in so much higher a degree 
“ unearned ” than ordinary acquisitions as to be placed in a 
distinctly different category for the purpose of taxation. The 
somewhat fine distinction is thus drawn by Mill : — 

“ The rights of private individuals to something which they 
did not make, or help to make, but which came to them by 
bequest or inheritance from people who also did not make it or 
help to make it, are a totally different thing from the right of 
every one to the product of his own labours and sacrifices, or to 
the product of the labours and sacrifices of those who freely 
gave it to him.” 1 

There are good judges who do not admit that the distinction 
is workable . 2 However, suppose it granted that the future 
increased increment when distinctly recognisable should be 
subject to an extra impost, why is that impost to be a rate 
rather than a tax ? Mill does not seem to have ruled on this 
point. That the proceeds of an impost on ground-rent should 
be applied to municipal purposes, inasmuch as that rent has 
been created and maintained by the rates — or, to speak more 
generally, by the action of the citizens — sounds reasonable, yet 
is not so cogent as it sounds. The principle that labour has a 
right to what it produces is hardly relevant here, since the 
increase of ground rent was not the motive for the sake of which 
cities were formed and improved. It is a by-product, like acorns 
on oaks which were planted solely for the sake of timber. Does 
justice demand that we should plant the acorn in the place where 
it has grown, if the parent forest is already too dense ? If 
crowding into cities is an evil, might it not be argued that, just 
as temperance reformers propose to apply the proceeds of some 
public -houses to the extinction of others, so the unearned incre- 
ment of urban rent might be applied to check the tendency to 
aggregation, or at least not to aggravate it by rendering cities 
more attractive. While some attention may be claimed for this 
dialectic, still it cannot fairly be denied that such an impost as 
a “ fresh-air rate ” 3 based on future unearned increase of ground- 
rent would be just and reasonable. 

1 Dissertations and Discussions, p. 279. 

3 E.g. f Mr. Price, Economic Science and Practice, pp. 4 — 8. 

2 Cp. Marshall. Mem., p. 125. 
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But after Mill’s scheme has passed successfully the scientific 
tests, it still is open to a practical objection, that it is nobody’s 
interest to start it. It might be compared in this respect to 
the honest species of bimetallism which that just man, Mr. 
Leonard Courtney, has propounded; to avoid all suspicion of 
seeking a temporary advantage by the inflation of prices, the 
value of silver in relation to gold is to be fixed at a ratio less than 
the market value . 1 Such a scheme may embody an eternal verity, 
but it offers no immediate advantage to the political agitator! 
There is no money in it ! To show this in the case of a scheme 
like Mill’s, it suffices a priori to observe that if the present 
market value of land is to be guaranteed, or at least not to be 
attacked, advantage can result from the tax only in so far as 
Government is more far-seeing, is gifted with greater “ longan- 
imity ” or “ effective desire of accumulation ” than the individual 
capitalist. 

To take a concrete instance : say, using the best statistics that 
are available, that the yearly unearned increment of site-value in 
London is £300, 000. 2 Now all this yearly increase of value i 9 
not received in the way of increased ground rent. For ground 
rents are not created freshly every year, but in London say 
only once in eighty or more years. 3 Thus the amount of 
ground rent to be touched in the first year in which the enact- 
ment comes into force 4 would be at most only some £300,000 80 ; 

supposing that the houses of London remained constant in 
number like a stationary population. But as, in fact, London 
has been growing rapidly, the average number of premises 
leased by ground landlords eighty years ago must be much 
less than an eightieth part of the present city. Perhaps not 
more than 300,000 -f- 160, some £2,000, can bo intercepted on 

* Nineteenth Century, April, 1803. 

* This figure is givon by Mr. Sidney Webb in bis examination boforo tho Solect 
Committee on Town Holdings, 1891. Compare Tract 30 of tho Fabian Society. 
Mr. liomrao (in tho Memorandum contributed to tho Royal Commission on Local 
Taxation, Vol. I., Part II. [C. 8706J), has given some figures which load to a 
similar rosult. House -property in London roso in rateable value, presumably 
owing to increaso of sito valuo, in round numbers by £3,200,000 in tho decado 
1871 — 2 to 1881 — 2, but in tho period of fifteen years from 1881 — 2 to 1896—7 
only £2,900,000. It is possiblo that thoso increases aro in part only apparently 
duo to tho increased stringency of tho valuation. Howovor, tho figures aro borno 
out — at least thoir magnitude is shown to bo not improbable — by tho estimates 
which havo been mado by foreign statisticians with respect to other capitals. A 
good riaumi of thoso statistics is given in Dr. Einaudi’s excellent article in La 
Itijorma Sociale, 1900, N.8., Nos. 8, 9. 

* For various estimates of tho averago length of tho term in London, see index 
to Reports of Select Committee on Town Holdings for 1886 — 9 (1889, 261). Mr. 
Rydo considered the usual term ninety-nine years. 

4 See below, p. 196, note 3. 
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the occasion of newly created ground rents in the first year; 
the rest of the annually accruing increment of £300,000 being 
caught by middlemen whom Mill, if consistent, would presum- 
ably not touch. 1 Nor would he touch in the second year, nor 
for many years, those ground rents which had been docked of 
unearned increment in the first year. 2 Thus the amount of 
annual income flowing from the new source into the municipal 
treasury would be considerably less than £4000 in the first 
year. In the second that income would continue to be enjoyed, 
and there would fall to be added the increase since the initial 
epoch less than another eightieth part of the metropolis, less 
than 2 x 4,000. Similarly in the third year less than 3 X 4,000; 
and so on. In ten years the additional annual income might 
perhaps amount to some £200, 000, 3 not 2 per cent, of the muni- 
cipality’s present annual expenditure. It is to bo noted also 
that this ten years dates not from the present time, the year of 
enactment, but a year so distant in the future that the prospect 
of an increment to value in that future year does not seriously 
affect the present market-price of land 4 — perhaps ten years, 
and surely not less than five years from the time of enactment. 

But because this prospect is not very attractive to the 
socialist agitator that is no reason why an ideally wise govern- 
ment should not consult for a future generation. Let county 
councils only persevere in the regulation of newly created ground 
rents, and ultimately a considerable part of the municipal expen- 
diture will be defrayed out of site values ; there will be realised 
the aspiration of those who “ wish the burden of the rates to be 
transferred from man’s action in improving and developing the 
land to his privileges in holding for private use a part of Nature's 
free gifts.” 6 

1 ** I grant that in many cases the increased valuo [of works of art] docs not 
roach tho artist himself, but is an addition, and sometimes an unlookcd for 
addition, to tho gains of a middleman. . . ." Loc. cit., p. 297. Yot Mill doos 
not proposo to tax away this unlookcd for addition. 

a Mill would lmvo ullowod " a long leaso ” of " situations advantageous for 
building or for industrial purposes." Ibid., Vol. IV. p. 249. 

9 In goneral, wo ought to take account of tho increment which tho yearly 
addendum, supposed initially about £300,000. is likely to receive if it continues 
an approximately constant percentage of a continually increased volume of eito- 
valuo. Initially this volume might bo about £15,000,000, Mr. Gomrao's cstimato 
for 1897 (foe. cit.. Table XII.). So that tho yearly increaso of tho volume would 
be less than 2 per cent. It will be seen that those estimates aro very liberal. 
Accordingly wo have for a superior limit to tho total income accruing in n years 
(1 + 2 + • • + n)(l + 0 02)" x £4000, in ton years, for instance, about £200,000. 

« “ Taxation would not commence until there had been time for an increase 
of value to accrue.” Mill, loc. cit., p. 245. Cp. passages quoted above, p. 187. 

6 Marshall, Alctn., p. 124. 
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Yet laudable and secure as such an object so pursued may 
seem, its very distance in futurity may give pause. “ Spem Ionian, 
reseca ' is the lesson read by Mill's example. Here was the first 
economist and one of the first intellects of his age, prepared to 
base a complicated construction, weighted with heavy liabilities 
upon the foundation that “ the land of the world— the raw 
material of the globe — in all prosperous countries constantly 
increases in value.” 1 Doubtless there is a certain universality 
in this proposition. But the course of land value seems to 

" crook ond turn upon itself in many n backward streaming curve." 

At any rate here and now the proposition has proved not true ot 
agricultural rents; and the adoption of Mill's scheme would 
have resulted in a failure disastrous to this country, as Hogcrs 
has impressively pointed out.* Is it so certain that the value of 
central urban sites will go on increasing at the present rate? 
Professor Flux's investigation of “ internal migration.” pub- 
lished in the Economic Journal, 1900,* showing unsuspected 
movements of population inspires diffidence in prediction. 
Would it be wise to incur any great liabilities or even working 
expenses, on the strength of the probable progress of value in a 
distant future ? However, when the example of Mill is used to 
point a moral it must bo remembered that his disastrous failure 
would largely have been duo to his scrupulous provisions in 
defcnco of property already acquired— a weakness which cannot 
bo attributed to tho more recent schemes which are next to bo 
discussed. 4 


• Dictation. and Di,cu..ion., Vol. IV. p. 28J. Cf. Pol. Econ.. Dock V. 
en. it. q 

* Interpretation of Economic History. 

* Vol. X. p. 142. 

• Hero Hhould bo placed, if it could bo placed, among " schemes which have boon 
proposed tho variety winch is formed by applying to the British institution of 

rates the Gorman pr.ncplo of taxing " Conjunct urgewinn " (as to which see 
Uagnor /• manswisscnsc/ia/t, Vol. II. § 232 cl .r y ., and reference, there given). 

" uc h 'application may bo obtained from Jlerr Pubsfs proposals, 
referred to m tho Economic Jouknal. Vol. X. p. 133. with respect to German 
houso- property T|,o complexity of English tenures would render it particularly 
i m ,° PP * tho to interests other than ground rents. The prac 

cal difficulty of touching ” Conjuncturgowim, " in general is pointed out with 
authority by two eminent German economists who admit tho abstract justice of 
^agnora prmciplo. Prof Cohn, System dcr Finamwisscnschift (translated by 
V amT ' »£, 34 .'’ ° ml Pr ° f ‘ Robort Moyer, PrincipUn dcr cjcrcchten Bcsteurruny. 
p. 300. rho latter well observes. " There is no universal publicly ascertainable 
[ausscrUch erkennbares] tost of unearned increment [conjunc/urgcuinn}. only on 
tho basis of tho most intimate knowledge of tho particular circumstances and 
capacities of each business could tho influence of conjunctur with certainty bo 
determined.” It is an important suggestion that the evil is less than appears; 
conjuncturs lose their specific character. ** durch die Capitalist!' uug ini Kuufproie 
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(2) Contemporary schemes 1 present two aspects which it is 
important to distinguish : the rating (a) 2 only of “ rent proper,” 
rent in the “ strict sense,” “ that part of the (annual) value of 
land which arises from its position, its extension and so forth,” 
and (6) of rent including quasi-rent, “ that part of the (annual) 
value of land which can be traced to the work and outlay of its 
industrial holders,” of which it is true that ‘‘if it had been 
expected to be less than it actually is, the motive to work and 
to save the product of work would have been less.” 3 

(a) What has been said above about the “ productional ” 
aspect of Mill’s scheme is true of imposts not only on future 
increments but also on rent proper generally, with a certain 
reservation to be mentioned later. 4 We may pass on, therefore, 
to the “ distributional ” aspect of the proposed schemes so far 


. . . bei der fortschroitondor mobilisirung dor Grundbesitz." In othor words, 
if wo might supposo that houso property changed hands frequently, any on an 
uvorago ovory ton years, for money earned by effort and sacrifice, tho prospect of 
an incroaso in valuo in the near futuro ontering into oach price, thoro would not 
bo much play for tho taxation of unoamed increment ns concoived by Mill. 

1 It is not proposed to discuss horo tho incidental advantage claimed for a 
spocial rnto on sitos in that it lends itsolf to tho rating of vacant spaces. Tho 
expediency of this measuro depends on questions which tho writer has not sot 
himsolf to answor : (1) What proportion of tho vacant land is held by monopolists 
(account boing tnkon of tho competition botwoon different localities) ? (2) To what 
oxtont is vacant land in cities to bo regardod as a product of effort and outlay (c. g. 
of companies or privnto landowners who prepnro land by soworing). (Solcct Com- 
mittoo on Town Holdings. 1891, Q. 239-240)— seeing that in general articles which 
are not thus produced aro not withhold from the markot in a regimo of com- 
petition (tho '* supply-curvo *' boing a vertical lino, above, p. 08), and 
articles which are thus producod havo their supply price raised, not only in 
a regimo of competition, but also in ono of monopoly {ibid., p. 227) 7 
(3) Whether tho impost would induco competitive owners of vacant land to sell it 
to monopolists ? (4) Whether consistency would requiro that vacant houses should 
bo rated ? (5) Whether tho impost would lead to tho diminution of gardens and 
other hoalthy open spaces ? (6) Whcthor evasion would bo largely practised by 
tho oroction of mako-beliov© buildings, cheap and cheaply rated ? (7) What is 
tho amount of vacant land in our towns, and whether tho ovil of a certain pro- 
portion thereof being withheld from tho market, and the gain of tho additions 
rate, aro so great as to l>o worth much effort, and tho sacrifico of simplicity in 
our tax system by introducing an impost on capital ? in fine, (8) W bother, if 
the evil calls for a remedy, tho proper remedy is not that tho municipalities should 
buy tho vacant land at a fairly valued price ? Most of these points aro raised in 
tho Report of the Select Committee on Town Holdings, 1892 (No. 214), p. xxxiv, 
with ovidenco there referred to, and (by Lord Salisbury and Mr. Goschcn) in tho 
Report of tho Royal Commission on tho Housing of tho Working Cl sses (C. 4402J, 
p. 61, and p. G6, and in tho ovidonco taken by Royal Commission on Local 
Taxation. 

* It should bo observed that there is a certain correlation between this division 
n and that suggested above (p. 187, note 3), but not an identity. 

* Marshall, Mem., p. 115; Principles of Economics, Book V. eh. ix. § 42 

et passim. 4 Below, p. 207. 


T7RBAN RATES 


199 


ns they fall on true rents. So far as they will fall on future 
augmentations of rents proper, the distributional aspect of 
Mill s schemes and the contemporary ones are much the same ; 
the favourable judgment which has been passed on that may be 
transferred to these. There are certain differences, however. 
Mill would have guarded against mulcting those who should 
have suffered a decrement of ground value. Again, Mill’s system 
would presumably have secured that no part of what was taken 
from the landlord by taxation should be restored to him in the 
form of an increased rent. But it is not so easy to prevent this 
consequence in the case of a rate of which the proceeds are laid 
out in the locality. It has been argued indeed that a ground 
rent cannot be made to contribute to the local expenditure, since 
what the landlord loses by the impost he gains through the 
greater demand for sites. This is true in the long run, and with 
respect to future contracts, provided that the expenditure of the 
rate is such as to increase the demand in the requisite degree. 
This would be the case if the proceeds of the rate were simply 
deducted from the occupier’s rent, other things being unchanged ; 
or were laid out on improvements which add to the premises 
an attractiveness equivalent to the expenditure. There is some 
guarantee that this equivalent will exist when the occupiers, 
through their representatives, arc spending their own money. 
But 1 money extracted from the ground landlords might be 
expended on objects which, though useful, have not for the many 
a high degree of final utility, such as the higher education or 
sanitation. Even the lower gratifications may be afforded out 
of the landlords’ pocket beyond the limit for which consumers 
would be willing to pay at the cost price. It is perfectly con- 
ceivable, therefore, that a considerable slice of the ground rent 
in a locality should be applied to the edification and amusement 
of the inhabitants, without resulting in such a rush of applicants 
for residence in that locality as would fully recoup the ground 
landlord. 

The schemes proposed, then, would act as a means towards an 
end which has been admitted to be desirable, the taxation of 
future unearned increments. But would the means be the best 
available ; or rather like the method of roasting pork by burning 
the kitchen ? This question arises as we go on to consider that 

* The distinction hero taken is the rationale of tlio difference between the 
answers which the present writer has given to the ninth and tho twelfth of the 
questions sot by tho Royal Commission on Ix>cul Tuxution {.Mem., p. 130. referring 
to Mem., p. 134). 
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part of the plan 1 which relates to interests already created, to 
all manner of fixed incomes secured on rent, ground rents, feus , 2 
or the interest of the lady mentioned by Lord Farrer who derived 
a terminable annuity from “ leasehold ground rents near King’s 
Cross bought for her by a thrifty, thoughtful husband.” 3 On 
what principle is it equitable or agreeable to utilitarian distri- 
bution 4 to dock by a special rate these fixed charges ? One 
answer is that ground rents 6 being created or maintained by 
the outlay of the rates ought to contribute to the rates. But 
this argument seems to prove too much. There are so many 
things which go to create and maintain the funds out of which 
people pay their debts, that it may seem arbitrary to fix on a 
particular kind of debt and a particular condition for the exist- 
ence of the means to pay it. The argument, as Mr. Sargant 
has objected, is equally applicable to prove that the owners of 
railway debentures should be compelled to contribute to the 
working expenses of railway. And, as Mr. Gerald Balfour has 
objected , 0 14 We might as well argue that it was to the water 
companies alone that the increase in value in towns was to be 
attributed.” It is proposed on high legal authority to exempt 
mortgagees from the action of the principle in question ; but to 
the lay mind it is difficult to explain why it should be less 
equitable — though it may be less feasible — to make mortgagees 
contribute to the rates, forasmuch as the rates maintain the 
value of the premises on which the mortgages are charged . 7 

1 Mr. Fletcher Moulton ia honourably distinguished by hi* wish to deni with 
existing contracts " fairly and equitably ” (Sol. Comm. " Town Holding*,” 1891, 
(No. 325), Q. 593. Cp. Qs. 98, 1780), and evidence before the Royal Commission, 
1900. But the working of his acherno ns typified in tho cxninplo given below 
(p. 209) may justify its being placed in tho present category (2, dofined above, 
p. 187). 

• Many of theso payments, many moro than appears at first flight, ns 
pointed out abovo, are of tho nature of quasi-rent. It would bo often hopoloss 
to attompt to ascertain how much of a so-called ground rent is " tho result of 
natural value, and how much is due to tho expenditure which he [tho land ownorj 
has incurred " (Snrgnnt, Urban Hating, ch. i.). In this sub-scction (II., 2a, 1) 
theso payments aro considered so fur forth as they are of tho naturo of “ ront 
propor ” — tho coso which may seem most favourable to tho proposed impost; but 
all that is said horo against tho equity of tho impost is to bo understood as a 
Jortiori applicable to theso payments, so far forth as they contain a considerable 
element of quasi-rent. 

* Sel. Coram. “ Town Holdings,” 1890 (No. 341). Q. 3990. 

4 Abovo, p. 157. 

6 This allegation has »>een considered abovo (p. 194) ns an argument for the 
application to municipal purposes of an impost supposed to be already accepted as 
reasonable, hero as proving tho reasonableness of a new rate. 

4 In the debate in the House of Commons, March 8, 1895. 

7 “Town Holdings,” 1891, Qs. 1474, 1795. 892, etc. Harrison, ibid., 1890, 
3715. Cp. Evidence before the Royal Commission on Local Taxation [Cd. 201]* 

Q. 22,874 ei stq. 
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It is urged more definitely that the owner of a fixed income 
charged on land and buildings may fairly be called on to pay for 
that addition to the capitalised value of his income which 
results from the security added by the increase in the value of 
the premises. But there is a good deal of evidence that the 
capital value of such an interest is not usually much increased by 
an addition to the value of the premises on which it is charged. 

“ In any bona fide ground rent, the margin was sufficient 
before, and enough is as good as a feast.” (Evidence before 
Select Committee on Town Holdings, 1891 (323), Q. 1082.) 

“ No ordinary fluctuation of value would affect the security 
of the superior.” (Ibid., Q. 2240.) 

“ The feu duty is already so well secured that ‘ not much 
difference results from increased value of property.’ ” (Ibid., 
Q. 5887.) 

The Select Committee on Town Holdings reasonably regards 
“ the benefit to improved ground lease-holding as too remote and 
indirect.” 1 At any rate the projected impost sins against Adam 
Smith’s fourth canon, since the proposal to reduce annuities 
which are sought out on account of their fixity and security is 
calculated to diminish considerably their selling value : — 

“ The capital value of the ground rents would be diminished 
by much more than the capitalised amounts of the rates charged 
on it.” (Evidence before the Select Committee on Town 
Holdings, 1891, No. 325, Q. 155.) 

“ The clement of uncertainty introduced by taxation of 2s. 
in the pound would cause loss of another tenth.” (Ibid., Q. 5881.) 

The reason most operative with the general public is doubtless 
the belief that the owners of ground arc affluent landowners, very 
fit subjects for extra taxation. As Mr. Gillies, a member of the 
Edinburgh Town Council, said frankly before the Select Com- 
mittee on Town Holdings, 

” I think there is no use in making any great cry about the 
hardship to others who are in better circumstances.” (Loc. cit., 

Q. 5140.) 

But there is evidence that a good number of “ small people ” in 
this country are interested in this species of property : — 

” The more thrifty people are, the more they prefer ground- 
rents as an investment.” (Evidence before Select Committee 
on Town Holdings, 1887, Q. 1917, cp. Q. 1254.) 

Ground rents to the amount of nearly £1,000,000 were, in 
1884-85, sold in “ small parcels.” (Ibid., 1922.) 

* Report, 1802 [No. 214). For farther proof of this proposition soo Mr. Stir- 
gant’s Urban Rating appendix, from which an illustration is cited below. 
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The Prudential Assurance, essentially an office “ for the lower 
middle class,” holds ground rents to the extent of £1,300,000. 
They form an investment for “ a very large number of the indus- 
trial classes,” for ‘‘ people of all classes,” who invest in “ ground 
rents as provision for their families.” ( Ibid ., Q. 3491.) 

The King Edward School derives an income from ground 
rents of £27,000 a year. (Ibid., 1888, Q. 1399.) 

The Harper Charity School has an income of about £20,000 a 
year from London property. (Ibid., 1887, Q. 11447.) 

The Church of Scotland has £40,000 a year from feu duties. 
(Ibid., 1891, Q. 2378.) 

If the amount of taxation now levied on owners of houses in 
Scotland were transferred to feu duties, there would be a reduction 
of £7 10s. on an average income of £120 enjoyed by the ministers 
of 365 churches accommodating half a million people, “ chiefly 
among the poorer part of the population.” (Ibid., Q. 6364.) 

A certain charitable institution would be deprived of the 
means of relieving “ fifty-four poor girls.” (Ibid., Q. 6198.) 

There are “ hundreds of thousands of the industrial and middle 
classes who have small savings invested in ground rents through 
benefit and insurance societies,” e.g., a messenger to a firm in the 
City, a barmaid, a spinster with a legacy of £300, a solicitor’s 
clerk. (Ibid., Q. 987.) 

Of course there are rich landlords, but why should they be 
singled out to bear a greater burden than other equally rich 
persons ? If a “ professional man with several unmarried 
daughters ” 1 has invested his savings in ground-rents, why are 
they to be deprived of a quarter of their income, while the for- 
tune of another family, invested in mortgages or in railways, is 
intact? Is it reasonable that as in a case put by Mr. W. H. 
Warner in the important memorandum which he has contributed 
to the Royal Commission on Local Taxation, 2 the same fortune 
of £20,000 should, owing to the unexpected impost of 65. in the 
pound on ground rents, yield £210 per annum less, being in- 
vested in ground rents, than if it had been invested in railway 
debenture stock with an originally equal prospect of 3J per cent. 
Is it not a first principle of fiscal equity, and indeed of all 
morality, 3 that no distinction should be made where there is no 
significant difference ? 

“ No inequality of treatment shall be meted out as between 
individuals possessing similar amounts of wealth.” 

1 Sargant, Urban Rating, p. 96. 

* Minutes of Evidence , Vol. II. [C. 3765], Appendix 4. * Ante, p. 167. 
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The proposal [of land nationalises] is, by t lie ordinary 
person, very rightly considered unjust, because it deducts unequal 
amounts from A who has £10,000 worth of land, and from B who 
has, say, £10,000 worth of ships.” (Caiman, Mem., p. 165 .) 

Why should that “ pain of loss ” and fear of loss ” which 
Bentham has so forcibly described in his “ Analysis of the Evils 
Resulting from Attacks upon Property ” be distributed unequally 
among owners of equal properties ? 1 

(&) These considerations become a fortiori when we regard the 
proposed rate as an impost on quasi -rat. To the “ pain of loss ” 
and “ fear of loss,” which were considered under the head of rent 
proper, there is now added in the terms of Bentham “ the 
destruction of property.” 2 “ The most prudent will begin to con- 
tract their enterprises, and by degrees to abandon an uncertain 
career.” 3 As Professor Nicholson has said with reference to 
still more violent tamperings with property in land than those 
now under consideration : “ The argument against confiscation 
does not rest merely on instinctive morality.” * We can see 
the utilitarian reason for not disappointing the legitimate ex- 
pectations of Peter in order to confer an unexpected gain on 
Paul. That method of redistribution is calculated to diminish 
the total to be distributed. Accordingly, all that has been said 
in the preceding paragraphs concerning the ” distributional ” 
character of the special rate in relation to rent proper is to be 
read with added emphasis into the following paragraphs in which 
the “ productional ” character of the rate in relation to quasi-rent 
is discussed. 

On the borderland between the categories (a) and (&) there is 
a certain effect which, essential to quasi-rent, incidentally attends 
rent proper. It lias been well said that ” when land or other 
free gifts of nature have once become private property, their rent 
proper does not act as a direct motive to make and save the 
means of production ; though, of course, a violent appropriation of 
it might destroy the security on which all such motives depend.” 0 
It may be difficult to arrange that the appropriation of rent proper 
should not be so far violent as to cause some shock to security. 
Anatomists tell us that portions of the white matter in the brain 
may bo removed without any sensible effect on the animal that is 
being operated on. But the operation is admitted to be a delicate 
one, and there is always danger of disturbing some nerve-centre 

1 Principles of the Civil Code. Part I. cl), x. Work*, cd. 13o wring, Vol. I. 
p. 310. * I Ion Ilium, lor. eit. • Ibid. 

* Conference on / nd net rial It < numeration p. 402. 

• Marahull, Principles of Economics, Book V. ch. ix. § 4, p. 4 72, 2nd edition. 
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of exquisite sensibility. So though rent proper be a sort of “ intra- 
marginal ” surplus which may be scooped out without sensible 
effect upon the economic organism, there is still a danger of dis- 
turbing the “ grey matter ” of the industrial brain. And even 
where no lesion is inflicted, the mere apprehension thereof may 
cause the victim of the operation to start back. And such appre- 
hension is to be expected where the victim is the enterprising 
capitalist and the operator is the socialist politician. Economic 
anatomy is not minutely studied by those who are absorbed in 
the practical pursuits of making or of taking money; and the 
nice distinction between “ proper ” and “ quasi- ” rent is not so 
familiar to cither of the parties as to form a limit to the fears of 
the one and the rapacity of the other. 

Thus even that part of the impost which falls only on rent 
proper exercises some effect in deterring capital from investment 
in house-building and the subsidiary industry of sewering, road- 
making, etc. Much more is this effect produced by the impost 
so far as it falls on quasi-rent : for instance on that part of an 
improved ground rent which forms the remuneration of outlay 
and effort . 1 The essence of the transaction is not affected by 
the use of deduction from superiors as practised in the collection 
of the income tax. 

“ In the case of a new house, the owner does not pay the rate, 
since he expects the ordinary profits— a circumstance which 
removes the case from the analogy of the income tax . . . since 
the income tax, not being special to investment in building, 
cannot be shifted by the building owner.” 2 

In the words of Professor Sidgwick : — 

“ Income tax laid equally on incomes from different sources 

. has no tendency to be transferred ... a tax on farmers 
[or any other ‘ particular class ’ ofj profits would tend to be 
transferred through industrial competition to other classes of 
the community.” 3 

The example of the income tax, to which the innovators are 
always pointing triumphantly, proves nothing. 

“ I have never seen,” said Mr. Costelloe, “ an answer to the 
proposition that if this could be done with the income tax, some- 
thing analogous could be done where Parliament chooses to levy 


1 In this connection, os well os with reference to head a, may be mentioned the 
allegation that “ the trouble in calculating and apportioning tho rates . . • ^' ou 
depreciate tho value of property” (” Town Holdings,” 1891, Q. 1122). The 

fractions are something frightful ” (ibid., 0069). 

1 Mem., p. 136. * Ibid., p. 103. 
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a rate which is intended to be a direct charge coming out of rent 
receivable by owners.” 1 

He might have seen an answer in every treatise on political 
economy. Thus J. S. Mill 2 : — 

“ If a tax were laid on the profits of any one branch of pro- 
ductive employment, the tax would be virtually an increase of 
the cost of production, and the price would rise accordingly; 
by which the tax would be thrown on the consumer of the 
commodity.” 

Ricardo, as usual, puts the case of hats : 

“ A partial tax on profits will raise the price of the commodity 
on which it falls; a tax, for example, on the profits of the hatter 
would raise the price of hats; for if his profits were taxed, and 
not those of any other trade, his profit, unless he raised the 
price of his hats, would be below the general rate of profits, and 
he would quit his employment for another.” ( Political Economy , 
ch. xv. § 2.) J 

A '* partial ” impost on the profits of those engaged in the pro- 
duction of houses will raise the price of house accommodation. 
Ihis principle is equally applicable to those who prepare the land 
and those who build the house. It may be thought that building 
will not be discouraged as the impost is placed on the site. And 
doubtless this circumstance would make some difference if the 
impost had been levied on the discounted value which the intend- 
ing builder was willing to give for the site; it would make all 
the difference, if that payment were of the nature of rent proper. 
Suppose a builder is willing to pay a rent of £45 per annum for a 
site as in the example abovo cited, 3 if the impost were simply 
proportional to that rent, the builder would be only so far embar- 
rassed, as land property, sewered and ready for building, would no 
longer be supplied on the same terms as before ; and if wo could 
suppose that no preliminary outlay on the land was requisite, then 
the case would come under Ricardo’s principle. “ A tax on 
rent ” would “ fall wholly on landlords.” 

Cut the proposed impost is not simply proportioned to, nor 
depending in any direct relation on, the payment which the 
intending builder offers for a site. It is not, in the example 
referred to, 2 V 45, but V® (45-f-iy— £) where (rj— £), say <r, is 
often an unpredictable quantity. If speculative builders were 
making ordinary profits before the impost could they continue 

* S 6, Appondix XI., to Vol. II. of Minute s oj Evidence, Royal Commietion on 
Local Taxation. 

» Pol. Econ., Vol. III. § 3. 


• p. 191. 



206 


TAXATION 


to do so after it without the price of houses being raised ? If a 
watchmaker 1 were liable to an impost of so much in the pound 
on a certain — or, rather, an uncertain — amount of “ gold value,” 
a, depending on the valuation of the gold cases at periods sub- 
sequent to the manufacture, would not a rise in the price of gold 
watches be the consequence ? 

On general principles then we should expect that 
“ builders will in future throw on occupiers, in the shape of 
rent, the estimated amount of this prospective rating just as 
surely as would be the case with present rates.” (Sargant, 
Urban Rating , p. 1C2.) 

And there are special reasons for expecting that the partial tax 
on profits which we are considering will operate with particular 
effectiveness to “ raise the price of the commodity,” houses, 
(a) The amount of prospective rating against which the builder has 
to secure is likely to be estimated at a higher figure if he regards 
the impost as the outcome of a prejudice against property in 
land — as if landowners were entitled to no more consideration than 
6lave owners ! — a prejudice which, if yielded to, is likely to result 
in an additional impost on the remuneration for his house. 2 Ho 
may suspect, too, that the datum on which the impost is from 
time to time to be computed, the value of the cleared site, will 
be over-valued to his detriment. (£) That datum is at best 
somewhat vague, with a wide margin of uncertainty. 3 * * * * And as the 
methods of computing from that datum the net rateable quantity 
of site value, here called <r, agree neither with each other nor 
with any principle intelligible to the business man, he may 
regard the result as impossible to reckon on and quite aleatory. 
Now, as Professor Marshall has pointed out : although 

" a risky trade in which there is an element of romance often 
becomes so overcrowded that the average earnings in it are lower 
than if there were no risks to be run ... in the large majority 
of cases, the influence of risk is in the opposite direction; a rail- 
way stock that is certain to pay 4 per cent, will sell for a higher 
price than one which is equally likely to pay 1 or 7 per cent, 
or any intermediate amount.” 

And (y) there is no reason to except the building industry from 

1 Cp. above, p. 189. 

» Cp. Smart, Taxation oj Land Values, p. 89. . 

• The liability of such a valuation to a considerable “ probable error > 8 

suggested by much of the evidence on the subject before the Select Committee 

on°Town Holdings and the Royal Commission on Local Taxation (cp. Lord Farrer, 

Mem., p. 82), and does not seem to be disproved by the evidence to the effec 

that the valuation is possible. 
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the large majority of cases. Not “ an element of romance ” 

capitannThL g r r e f 0f iS t0 b ° attrlbutcd to investors if 

cap'tal m this mdustry. The supply of capital would be greatlv 
reduced by the proposed imposts. greatly 

" Tbey would Prevent secured interests in houses from being 
ranged so as to yield a fixed income, and so would drive cheap 

Mem p C 7i 6 ) ^ °* ^ ** ^ rentS '” (Sar « ant ’ 

would evrF‘l”e“th:^^ WOUld "* " 0t benefit ' b "‘ 

Upgs 

m tho old-fashioned way now cheerfully RO on filling thm 

urcz w ‘“ h “ d "“ 

,mp * ,r, ” g ,hs i “““ is °< «■> 

There^VEofH, ^ u p0r ‘ ion ° f truth in *»* representation, 
there is a limit of time beyond which, if provisions are extended 

Baxter"^ tract becomes " blind ” as the phrase is. As Dudley 

You P do not ,f fferent CO ' u ‘ ectio '> when asked, 

mind t \ 'u that a11 these r *sks were in the owner's 

he eiid 5 “ a contract ? ” “I do not think they were," 

* a pr ? SP f Ct ' in Professor Sidgwick’s words, 
at once sufficiently definite to be made a ground of legislative 

0- z ttrgzssrsz: moy b y — d 

raising the price of house accommodation tho a^ot ,n t AfTn “°/° offoct,vo “ 

number of shillings in the £) 

to a greater probable error. P Wy *** greftt45r m amount ' “ d • ub J~ t 

• Select Committee on Local Taxation. 1870. Q. 6870. ci anU. 
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action, and yet not definite enough to be taken into account in 
private bargaining.” 1 

What Mr. Courtney says with respect to the occupier and the 
consumer, may be true also to some extent of the producers : 

“ Existing rates may be and arc taken into account when 
tenancies are created, but no one can speculate with practical 
effect on the possibility of a subsequent increase or diminution 
of them.” (Mem., p. 90.) 

So far as this non-Ricardian result takes place, the effect of the 
proposed site-taxes will no longer be either null, or the reverse of 
that which is intended. Another effect will be produced, yet 
one that is not desired or desirable. The occupier will not be 
relieved; but the rack-rent owner will be enriched. The first 
incident attends the occupier’s power to deduct from his imme- 
diate landlord; the second incident attends the power of that 
landlord to deduct from his “ superior.” The first power of 
deduction, as shown above, profits little in general. In the long 
run the pecuniary position of the occupier with respect to his 
immediate landlord is determined by the conditions of supply 
and demand, and not the mode in which a rate may be collected. 
Is the impost beneficial, as generally in the case of rates ? Ihen 
the occupier pays for benefits.* Is the impost more or less 
onerous ? Then in the case of new houses, or old houses which 
are in competitive touch with new houses, 3 the burden is shifted 
on from the producer to the consumer, that is, the occupier. 
In the case of stagnant neighbourhoods, and more generally 
old houses which arc not in perfect competitive touch with new 
ones, the owner already bears all or part of the onerous rates, 
anc l— friction being abstracted— will bear the same proportion 
after the power of deduction has been conferred. The occupier 
then, having a short lease from his immediate landlord, is not 
much benefited by deduction. But the landlord having a long 
lease from his superior is materially benefited. 

Mr. Sargant has forcibly illustrated this incident with ret er- 
ence to the first of the schemes now under consideration. Be 
puts the following case, admitted to be fair and typical by the 
author of that scheme : — 


* Some modification of this statement is required in exceptional oases as above 
(p. 18G) mentioned. 

* A/em. ( p. 130. 

‘ SargantT Urban Hating, Appendix ; referring to the firat of the sohomea 
described above, p. 189. 
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“ A, a landowner, has leased a site for its full value, £100 per 
annum, to B, a builder, who has erected thereon a house worth 
£600 a year (i.e., £500 in addition to the original ground value 
of £100), and has secured his profit by letting the house to C, 
in consideration of a premium for the whole term at £500 per 
annum. The land is then supposed to increase in value to £500 
per annum, and therefore the house and land to £1,000 per annum, 

,Vy> h0le increasc of £40 ° I )er annum thus going into the pocket 
of C/. 

Thus the site-value is £500,* and accordingly C is entitled to 
deduct from B the whole of the site-rate, say, at os. in the pound, 
ll-o ; while B is entitled to deduct £25 from A. Then the 
consequence of raising a given amount of onerous taxation, 
say 112o, by the proposed method, rather than as at present 
th , e 1 £ ccu Pj er ’ will be as follows. Whereas at present the 
o wil be paid cither by the occupier or the rack-rent owner 
C or partly by one and partly by the other, the proportions of 
these payments, apart from friction, will be exactly the same in 
t he proposed as in the present arrangement. 2 The main effect of 
the proposed change will be to transfer to the pocket of A, who 
is enjoying an unearned increment of £400, £100 from B 2 who 
built the house, and £25 from A. the landowner, who may have 
made an outlay in roads and sewers 4 and cannot possibly have 
obtained so large an unearned increment as C. 

The proposition that the occupiers are not benefited by the 
proposed scries of deduction is of course only true in the long 
run, apart from “ friction,” and except for the short periods 
required for occupiers’ leases to run out. Or not even with 
that exception in the case of householders who do not pay rates 
directly, perhaps some Ihrccfonrlhs of the total number. 6 Among 
these the numerous class of lodgers may for the present reasoning 
be reckoned. But it is objected: Would not the fall of rents 


, '* 11,0 n,n0,,,,t denominated < in the explanation given above 

%\ .ul'toC 1 "* l, ° CUSO '* t,mt * n wl,ich 11,0 l*»ulti.„oto bolder obtained a vuluo 

* Above, p. -187. 

V. I.", Tm 1 , :° Mt 7 ,,ion lhnt * f n post on 11 is justified by tl.o incrcoHO in the capital 
value of bm interest cannot bo unstained if .Mr. Edward To«h„„, tbo well-known 

t».i- v“ !'» ' . W t ' V C “*° WUH - u,M «*'tted by Mr. Sargant . in right in estimating 
l, n , ground -rent as "b'f.,rc .be rise in ground-vnluo at from 18 to 
p 0(M. rH ^'“^“^“/'"^oriHontfrom 18 to 21 year.' purchaao." Cp. above, 

• Cp. above, p. 183. 

‘Select Committee on Town Holdings. 1691, Q. Do3. Tbo argument is not 
anected by tbo n.oaopo/y wl.icl, tbo landlord in and. cases may enjoy; above, 
p. 184, noto 1. 

VOL. II. „ 
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payable by the landlord benefit persons in the position of his 
lodgers ? 1 The answer is that, if that fall was due to a fall 
in the cost of producing a house, or any cause that could be 
reckoned on by speculative purchasers of house property, then 
the play of competition would transfer some of that advantage 
to the consumer. But we have seen that this kind of causation 
does not tend to lower, but rather to enhance, the price of houses 
under the proposed system. The fall supposed is a mere windfall 
for the landlords : and that kind of gain is not transferred to 
the tenants for the reason explained in the text-books, when it 
is taught that rent of agricultural land does not affect the price 
of wheat. 2 Thus, even supposing that houses are not to be 
classed with “ hats,” even granting that there is some exception 
to the Ricardian rule that a tax on producers is shifted to con- 
sumers, at best the result would be to have transferred windfalls 
from one to another class of producers. 

This then is the outcome of the schemes now popular, to 
injure one investor for the benefit of another investor. For this 
is every interest vexed and harassed. Peter is robbed to pay, 
not Paul, but Paul’s landlord. We arc told nothing about the 
owner of the ” hired house ” in which “ Paul dwelt two whole 
years.” 3 He may have been a heathen capitalist. At any 
rate the modern representative of that party does not appear 
entitled to especial consideration. Of all the links in the chain 
of production this last may seem the least deserving to be gilded 
with unexpected gain stripped from the others. The rack-rent 
owner is at least as likely as any of his superiors to be enjoying 
unearned increment. The gains of the builder are at least largely 
earned ; the gains of a rack-rent owner who has purchased a 
house built by others may be mostly speculative. Above all the 
rack-rent owner is the only party who can be the recipient of 
future unearned increment, a circumstance which it may be 
hoped has not become indifferent to the countrymen of Mill. 

The reasoning applied to the schemes for rating sites which 
have just been discussed is applicable with little change to the 
scheme for dividing rates, defined but not discussed in an earlier 
page, 4 of which the essence is to lay an impost on each party pro- 
portionate to the net income which he derives from the premises. 
This scheme presents two aspects according as (1) it does, or 

1 Cp. Contemporary Review, March, 1890, p. 418. 

5 E.g. t Mill, Pol. Econ., Bk. III. ch. v. § 2. 

3 Acts xxviii. 

4 1 B, referred to on p. 187. 



URBAN RATES 


211 


(2) does not respect vested interests. To the former (1) class 
belongs the recommendation of the Select Committee on Town 
Holdings, 1892 — 1 

“ that under all future contracts half of the rates should be borne 
by owners in proportion to the several rents they receive . . . and 
that the liability to deduction should attach not only to the 
receivers of the rack-rent, but to the owners of all superior 
interests.” 

The objections above stated under the head 2 a 2 do not 
apply to this case, but the objections stated under the head 
II. 2 b 3 apply almost equally to this case. It may be thought 
that, as no distinction is made between income issuing from 
buildings and from land, this system will discourage building 
more than the so-called rate upon site- value. But it is very 
possible that a fixed impost proportional to net profits will 
discourage industry less than the abstraction of an unpredictable 
quantity which is called indeed a rate on site vulue, but might 
as well be called a rate on an unknown quantity, <r. 

“ The result would be to make every rent received in respect 
of every interest in houses a variable one, and so to drive cheap 
or trust capital out of houses as an investment, and to necessarily 
raise rents.” (Sargant, Mcm. t p. 215.) 

“ If > where there arc several interests in houses, a proportion 
of the rates in the £ is to be deducted on each payment between 
successive interests, the effect will be to rate mere annuitants or 
rent charges, and to relieve to this extent the real owners ” [that 
is, the parties in this article denominated the rack-rent owners 1 
(Ibid.) 

When (2) present as well as future rents and quasi-rents are 
struck, the check to production is aggravated by the shock to 
equity. Almost all that has been said as to the productional and 
distributional imperfections of the site-rate may be transferred to 
this case. Here, too, appearances are apt to deceive the very 
elect. The brilliant writer who has been referred to as advocat- 
ing this scheme is confident that “ if you define the term owner 
so as to cover those persons whom you want to rate, and then 
proceed to send to each of these ‘ owners * a demand note, the 
relief so given to the occupier will be a real relief.” A patient 
analysis discloses the contrary view. The relief so given to the 
occupier will not be a real relief, for his rent is likely to be raised 
at least as much as his rates are lowered, probably more owing 
to the discouragement of producers. Nor will you render con- 

1 1802, No. 214. * Above, p. 108. » Above, p. 203. 
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tributory all “ those persons whom you want to rate,” for the 
rack-rent owner will not only not be amerced, but will even gain, 
by your substituting the proposed system for the present one . 1 

It will be understood that the statements in the preceding 
paragraphs relate primarily to the typical case of the English 
leasehold system ; 2 with which, for much of the reasoning, the 
system of Scotch feus, Manchester chief rents, and so forth, may 
be identified. It has been all along supposed that the owner and 
the occupier arc different persons, as commonly in our towns . 3 
When this is not the case the schemes in question can no longer 
be regarded as inept as well as inequitable. The object being to 
relieve, as the phrase is, the ratepaying occupier, this object would 
be realised as far as the present occupier-owners are concerned, 
oven though the whole class of occupiers, including the species 
that are owners, might, in the future, be damnified by the check 
now given to production. As to the equity of the scheme, if, as 
seems to be a frequent case in our large towns, the property 
increases without much trouble on the part of the owner and 
beyond what he reckoned on when acquiring the property, what 
is the claim of the owner-occupier to relief ? Unforeseen rates, it 
is said, arc imposed. But they arc mostly “ beneficial.” 4 Where 
they arc really onerous, may not this onus be set against that 
increase in value ? Where not, in neighbourhoods that aro declin- 
ing, no doubt a hardship, or at least a misfortune, is made out. 
But is the remedy sought equitable ? Is it reasonable that the 
superiors, who would not have shared a gain, should have to share 
a loss with the owner ? And once more it is to be recalled that 
more often than appears there is a product ional, 5 as well as a dis- 
tributional, reason against confiscating the interests of superiors. 

Upon the whole the schemes which are now in vogue for 
rating all kinds of 44 owners ” appear to effect nothing which 
could not better be effected by a scheme like Mill’s, perhaps 
coupled with a division of rates between occupier and “ rack-rent 
owner ” as recommended by many of the experts whom the 
present Royal Commission has consulted. If a scheme embody- 
ing Mill’s principle had been adopted a generation ago with 
respect to urban sites, an annual income of some two or three 
million sterling 6 would probably now have been flowing into the 

1 Above, p. 208. 

* Above, p. 102 

3 Reports of tho Select Committee on Town Holdings, 1880, No. 251, pp- 9, 10, 
and Report, 1892, No. 214, p. xvi. 

4 Above, p. 158. * Above, pp. 193, 200, note 3. 

4 On tho basis of tho figures given above, p. 195. 
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municipal treasury from ground rents in London; while the 
division of rates between the occupier and his immediate landlord 
not too suddenly introduced/ might possibly have conferred some 
advantages of minor importance on the occupiers. Nothing better 
would have been accomplished by the more pretentious schemes 
which are now in vogue. The apparent gain to the occupier 
from the diminution of rates would have been compensated 
by a rise cf rent. It would probably have been more than com- 
pensated : the check to production would have resulted in a higher 
price, as measured by rent plus rates, being paid by the occupier 
for house-accommodation. Nothing more would have been 
effected nothing but confusion and bitterness, the temporary 
gains of rapacity, and the useless transference of windfalls from 
one investor to another . 2 

These conclusions have been reached without bias. The 
writer holds no brief for urban landlords. He has impartially 
pronounced against them upon several counts. He has disputed 
the favourite argument that they have been already rated in 
that their rents are by so much less than they would have been 
if the rates had not existed . 3 He would go so far as to allow that, 
even if it were true that the landlords had paid the rates out of 
unearned increase in the past, it might nevertheless be reasonable 
to rate unearned increase in the future. He has met the rccltcrchd 
objection that a special rate on ground rent would be nugatory, 
sinco the landlord would be compensated by the increased demand 
on the part of occupiers . 4 He has fully accepted Mill’s doctrine 
on the taxation of “ future unearned increment ” of rent. He 
has admitted that the industry of which house-accommodation is 
the product presents something peculiar and exceptional in the 
long incorporation of land with labour, in virtue of which an im- 
post on the profits of the producers might have less than its usual 
effect on the interests of the consumers. He regards it as con- 
ceivable that a greater than Mill might succeed in demarcating 
some portion of the gains of middlemen in this industry as par 
excellence “ unearned,” 6 so different in kind from the ordinary 

* Cp. above, p. 1 85. » Sco p. 20S. 

3 Aute > P- 1? 3- 4 Above, p. 1 99. 

6 Sco noto to p. 198, above. A tentative in tlii* direction — tlio only dir. ction, 

it appear* to the proHont writer, in which thcro is uny hope of advancing beyond 
Mill* position — is made by Mr. Henry, the City Asm-sHor of Glasgow, when ho 
propose* (Minutes of Evidence, Royal Commission on Local Taxution, Vol. 111. 

[C. 93I0| Appendix XXV., p. 25, etc. Cp. Mr. R. McKenna, M.I\, ibid., Vol. IV. 
Appendix XIX.) that owners of land and building* should l»o s|K-eiully taxed 
" on increaso of rent of annual value beyond that at the parting of the Act, 
but providing always that where an increase of rental is obtained from money 



214 


TAXATION 


blends of work and luck as to become the object of a specially 
heavy impost without detriment to the quantity of production 
or the equality of distribution . 1 But this problem which Mill 
did not attempt has not been solved by his successors. In 
a matter so complex and momentous it may reasonably be 
demanded that action should not be taken until a scheme is 
forthcoming which shall stand the test of abstract general reason- 
ing as well as Mill’s scheme. And even then there still should 
give us pause the possibility that, though the principles are 
sound, some error in a datum, such as Mill committed , 2 might 
result in a disastrous failure. 


spont on improvements, etc., on the property nn annual deduction of 7$ por cont. 
[on tho “ money spent.” presumably ; but for how many years ? for over, into 
whatovor hands tho premises may pass ?] from such increase of rental bo allowed 
before imposing such tax.” This impost on future unearned increment would 
not much offond against tho distributional canon of taxation if not too 
suddenly introduced. It would offend against tho productional canon, so far 
as tho regulations necessary to tho working of tho schomo might deter t »o 
invostmont of capital, and the restriction of profit might discourago tho application 
of offort and sacrifice, which in many inobtrusivo ways aro apt to act produc 
tively (above, p. 103); so far also os tho working of tho system proved costly in 
comparison with tho yield (as to tho amount of which in tho case of London, 
seo above, p. 195). a groat part of tho ” unearned increment becoming earned 
by assessors, accountants, inspectors and lawyers, who would bo required in ordor 
to ascertain tho increase of rental ” obtained from money spent on improvements 
i Ante, p. 152 ft * 07 .; regard to "quantity of production including tho 
condition that tho tax should bo worth tho cost of collection [ibid., p. 154). 

• Above, p. 197. 



(V) 

FURTHER CONSIDERATIONS OX UR BAX RATES 

[In V ( ‘ Recent .Schemes for Rutin# Urban Land Values,” 
Economic Journal, 1000), there i- con-idcred a milder scheme 
for tapping site- values, based on the Minority Report of the Local 
Taxation Commission and embodied in Rurliumenturv Rills 
which were introduced in 1 'M2 and sub-c^uent year-.’ While 
the superiority of this scheme to tho-e condemned in the former 
paper is duly admitted, preference is still expre— cd for Mill's 
recommendations.] 


Schemes for imposing a special rate on urban -ife. value- were 
discussed by the pre-ent writer in an aiii«|«- which w.i- pul.li-hc.| 
in the December number of the R« o\own Joi i:s\i. f..r the \* ,i 
IOOO, before t he appearance of I lie linal rep., rt mad.* I»v 1 1 - |',, v .d 
Commission on Loral Taxation. With the aid of criteria . -tab 
lislicd in that article it i- proposed now to advert to the Majority 
Report of the ( 'ofiinii- -ion -•» far a- if relate- to the •• rating of 
land values,” 1 to the " Separate R. poll on iiil.an rating and -it.- 
values” by a Minority, published in the -ame Rlue book.- and 
to the Hills deriving from that separate report which have ln*rn 
laid Indore Parliament.* 

As shown in the article mentioned, the incident e of u rate on 
urban site values involves the «om|»o-ition of two law- relating 
respectively to the taxation of rent prop r and that of •• «|u..-i 
rent.” The lir-t law alone i- «*p Mti\r in th> -e to whi. h 

. 1 . S. Mill's doctrine of the unearned increment i- apple able 
It may In* well to reproduce the doctrine m hi- owti words 
Sup|MM*<* that then* is a kind of income w hi. h con-faiitlv tend- 
to increase without any exertion or sacrifice «,n th *• p.rt *.f the 
owners ; those ow ners con-tituting a . la-s in the coininumt \ w horn 
the natural course of things progressively • nn« h. - • . ai-i-tent l\ 

' Tin* •llbjcs-t of llrf. ninth rl«|>Ur in 1 I*- M«j r.t> |U|- rt 

• Cd. «3*. IWH. 

• In h»Ol ait.l l»H- Ihwr f u lto»ug( »^r«; .IrUu-i .4. Friary 1 V. 

1909, March 17, I W>3. Msr< h II. IIKH. A|*ol 14. ItS.J 71 .• !• • g- - ■ imintty 
of Um Bill* ui au lu Mr VVilaun Fo* • «./ I'WaM 

•16 
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with complete passiveness on their own part . . .” such increase 
of wealth would be a “ fit subject of peculiar taxation.” 1 

The opponents of a special impost on site values seldom do 
justice to Mill’s doctrine. The Majority of the Local Taxation 
Commission argue : “ Inasmuch as the value of the land is in- 
cluded in the valuation of the rateable hereditament as a whole, 
ground rents . . .are already taxed.” 2 But the contention is that 
a special, a “ peculiar,” impost should be laid on certain ground 
rents. The Majority pronounce against that contention when 
they say “ nor does land differ so essentially from other property 
as regards the alteration of its value from time to time as to 
justify its being rated exceptionally.” 3 It is here submitted that 
a different estimate as to the growth of urban site-value is coun- 
tenanced by such statistics as are available ; in particular, the 
figures for the growth in recent years of ground-values in Vienna 
and Berlin, given in the writings of the Verein fur Socialpolitik , 
Vol. XCIV. 1901, and other French, Italian, English, and 
American statistics, well marshalled by Professor Einaudi in his 
masterly article in the Hi forma Sociale for August, 1900. 4 To 
these may be added some striking instances adduced 6 by advo- 
cates of Land Values Rating Bills in Parliament. The case 
seems to be similar to the case for the differential taxation of 
funded as distinguished from temporary and precarious incomes; 
a discrimination which was advocated by Mill, and which has 
been accepted into the financial systems of many countries, in- 
cluding our own,* so far as the Death Duties arc defended on this 
principle. 0 It is not a decisive objcctionag ainstsuch discrimina- 
tion, that in the words of the Minority Report, 8 with reference to 
the taxation of the unearned increment of rent from urban land, 
“a consistent application of the principle would be' impractic- 
able,” that urban land is “ not unique in this respect.” As Mill 
says, with reference to the differential taxation of incomes, “ It 
is no objection to this principle that we cannot apply it con- 
sistently in all cases. . . . The difficulty of doing perfect justice 
is no reason against doing as much as we can.” 

1 Political Economy, Book V. ch. iv. § 5, and Contents. 

1 Loc. c it., pp. 39-40. 

* Ibid., p. 45. 

4 Referred to in the Economic Joitrnai.. 1000. p. 009. 

6 E.g., by Dr. Macnamnra. Hansard. Vol. 120, p. 473. March 27, 1903. 

* Written before the change introduced by the Budget of 1907. 

0 Cp. Beatable, Public Finance, Book IV. ch. ix. § 3. “ We are thus led to 

regard the Death Duties ns a capitalised income-tax levied only on accumulated 
wealth, and sparing those comparatively temporary parts of income that result 
from personal exertion ” 8 Loc. cit . p. 166. 
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Justice cannot be defined with objective precision. The 
equitable distribution of fiscal burdens is based by many on the 
principle of Retribution rather than of Equal (or Least) Sacrifice. 
They will have it that a special impost on unearned increment 
from urban land is just, because the possessor has obtained this 
advantage through the outlay of his fellow-citizens. It may, 
indeed, be pertinently asked whether landlords arc the only class 
who have indirectly benefited by the improvements which others 
have made in their own interest; whether the outlay of civic 
authorities and fellow-citizens is the only cause which has con- 
tributed to the growth of rent. 1 But it is not to be expected 
that any definition of justice will be fixe from dialectical objec- 
tions. We must count as gathering with us those who do not 
scatter against us. They are to be regarded as following Mill, 
who in their proposals to tax increment of rent, at least empha- 
sise the circumstance that it is “ unearned.'* Of this type is the 
remarkable doctrine which Professor Adolph Wagner expressed 
in a recent address. Supposing a piece of land to have changed 
hands for 100,000 marks, and in a year or two to hr* again sold for 

150.000 marks, a capital expenditure of 10.000 marks in the way 
of improvement having been in the meantime made, Professor 
Wagner thus goes on : — “ There remains of the 150,000 marks 

40.000 : that is the unearned increment \ko»j mict nrgewi nn]. 
This 40,000 marks has the owner produced by his own efficiency 
and labour? No! Has he paid for them? No! . . . This 

40,000 marks then is to be drawn on for purposes of taxation 
[gilt es zur Be-slenerung heranzuziehc»\. You cannot put the 
rate high enough in my opinion. I would leave something to the 
owner who has gained under such circumstances, say, 10 per 
cent., or as such a measure could not yet be carried through, say 
50 per cent., or so far as I am concerned, 30 per cent.” 2 

It will be observed that Professor Wagner does not propose 
to deal in this drastic manner with the original 100,000 marks. 
It is only a disciple of Henry George that would treat a land- 
owner like a slaveowner, 3 whose unhallowed property may be 
confiscated without compensation. It is not proposed to argue 
hero against this principle; argument about first principles is 
unavailing. There is postulated a general agreement with the 

1 Compare Prof. Einaudi's dialectic in tlie Hi forma Socialc for September, 
1000. 

■ Kommunalr Steuerfmgm (1904). referred to by R. C. Brook* in tho Political 
Science Quarterly for December. 1905. 

• Tho parallel is oxprviudy drawn in tho Eighth Report of tho Illinois Labour 
Bureau. 
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doctrine of unearned increment — as taught by Mill, not as 
caricatured by George. 

The application of Mill’s doctrine would be simple but that the 
law on which it is based is cut into by another law of incidence. 
It is not only true that, in the words of Ricardo, a “ tax on rent 
[proper] would fall wholly on landlords,” but also that “ a partial 
tax on profits will raise the price of the commodity on which it 
falls.” Now a site-value tax under the prevalent system of urban 
tenures is apt to fall to some extent on the profits of the business- 
men who supply house-accommodation. The prospect of a rise in 
the value of house property encourages the supply of house-accom- 
modation ; the prospect of an additional impost, however named, 
to be levied in the future on those who in the present are making 
efforts and sacrifices in the way of production tends to discourage 
that supply. 

It may be objected that the prospect is too remote to affect 
present action ; and it has been admitted that the producer of a 
house will not be so much affected by the prospect of taxation 
extending over a series of future years as the producer of a hat — 
Ricardo’s favourite instance — is affected by an ordinary tax. 1 Full 
allowance being made for this difference, a considerable effect in 
the way of increased burden to the consumer must still bo 
attributed to the prospect of diminished profits for the producer. 
The distance in time to which the outlook of the building entre- 
preneur extends is well illustrated by a form of lease which seems 
to be not unknown in Chicago, in which the future increase in 
the value of the property is the subject of stipulation. Here is a 
specimen : 2 the lease of a certain plot of ground for ninety-eight 
years and eleven months from June, 1894. The lessee is to con- 
struct a first-class building thereon by May 1st, 1895. He is to 
pay up to April 30th 1895, S5,000, and afterwards annual rents 


as follows : — 

* 

For nine years .. .. .. .. 12,000 

For next ten years . . . . . . . 15,000 

For next ten years .. .. .. .. 17,000 

For next ten years . . . . . . . . 20,000 

For remaining fifty-nine years . . . . . . 25,000 


The prospect of future increment is evidently not indifferent 
to the lessee. Primd facie, if the Government exacted from that 

1 Cp. above, p. 207. 

2 Taken from the aforesaid report of the Illinois Labour Bureau. 
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entrepreneur, under the title of site-value, a sum in excess of that 
surplus which he can afford to hand to the ground landlord, the 
supply of house-accommodation would be restricted. 

No ! it may be objected, all that will happen is that the rent 
of the ground landlord will be pro la.ito diminished. Fine issues 
are here raised. Let us approach the question by first consider- 
ing a rate of the ordinary kind ad valorem on the rent payable 
by the occupier. This impost, if levied on the building owner, 
would not be thrown by him altogether on the ground landlord, 
as some high authorities have conceived, but in part at least, and 
very possibly altogether, on the occupier. 1 Now when we sub- 
stitute for this kind of impost that reduction of profits which may 
be apprehended from a site-value tax levied on the building 
owners, is the case materially different ? The answer of pure 
theory is, yes. There is in the abstract all the difference between 
a tax on a margin and a tax on a surplus. 2 Rut the theory is 
seldom applicable in all its purity to concrete circumstances. 
There is not usually a practical difference of first importance 
between a specific tax and a tax by way of licence. To be sure, 
there is usually absent a condition which is apt to be present in 
the case now under consideration — namely, the existence of land 
for which there is no other use at all comparable in profitableness 
with the production of that commodity on the producer of which 
it is proposed to levy an impost. Rut this condition is not always 
present in the case under consideration. Suppose the Chicago 
builder above instanced to foresee that in the first three periods 
in which he had been ready to give the ground landlord 12 , 000 , 
15,000 and 17,000 dollars per annum respectively, he would in 
consequence of the new impost be exposed to an exaction of 50 
per cent, more in each of those periods; will not his enterprise 
be damped ? He cannot withhold from the ground landlord more 
than he was prepared to offer him ; the prospect of a charge on 
profits which cannot thus be recouped tends to check building 
enterprise. Moreover, it is doubtful how far a rate on site value 
of the kind proposed is to be regarded as a tax on surplus. Sup- 
pose that transactions by which the building owner raises money 
on the security of the premises arc hampered by the prospect 
that the interest payable in return for those advances will be in 
the future pursued with a so-called site-value tax, even into the 
hands of the creditor. Lenders would insist on more onerous 
terms, and the extension of the entrepreneur’s operations would 

1 Above, S. p. 80 tt **-//; Index, s.v. House Tar. 

• Soo ubovo. 8, p- "3. 
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be checked ; the effect of the impost would then be of that mar- 
ginal kind which, as we have seen, restricts the application of 
building capital, and imposes a burden on the consumer of house- 
accommodation. 

Altogether, the case may be compared, in respect of the 
uncertainty of its incidence, to a customs duty. The incidence 
of such a duty is not the same as that of a duty on home-made 
articles. Theory admits that a part of the tax may fall on the 
foreigner. But only reckless and ignorant politicians act upon 
the supposition that all the tax is always borne by the foreigner. 

The neglect of the burden repcrcussivcly imposed on the 
occupier is the capital error of the schemes criticised in the 
former paper ; schemes justly described in the Separate Report 1 as 
“ crude and violent/’ neither “ equitable nor workable.” The 
writers of the report honourably abstain from the violent inter- 
ference with contracts, discerning its tendency to check enter- 
prise. “ The proposed violation of contracts would greatly 
aggravate existing evils by dcstro3'ing confidence and discouraging 
building enterprise.” 2 

With regard to the incidence of the proposed imposts, unac- 
companied by violence, the writers of the Minority Report perceive 
clearly enough that foreseen rates of the ordinary kind are apt to 
be in part thrown on the occupier, even though levied from the 
building owner . 3 But they and the promoters of Bills founded 
on their report have not equally realised that a foreseen impost 
levied from the owner docs not lose the property of transference 
to the occupier, because it is called a rate on site-value. 

The neglect of this incident exposes to some doubt the 
Minority’s fine reasoning as to the local distribution of the new 
impost; the consequence thus described by the promoter of a Bill 
on the lines of the Separate Report : — “ The inner ring of the 
town will move out the outer rings, and the outer rings will push 
out the population still further outwards.” 4 

So far as the proposed rate on site-value acts like a tax on 
rent proper, doubtless, ceteris paribus , the taxation by which 
the enterprise of the builder is checked will be reduced ; and since 
there is most building at the periphery, building there will be 
most encouraged. 

But whereas the new rate is, after a short interval, to fall upon 
the building owner 5 — that is, the entrepreneur, or a party from 

1 Loc. cit., pp. 162, 1G6. 2 Loc. cit., p. 164. 

3 Loc. cit., p. 156. • Hnnoord, Vol. 103, p. 483. 

* Separate Report, p. 171 ; and the Bills founded on the Report. 
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whom he obtains payment — it is to be expected that the pro- 
posed rate will act partly as a tax on profits. To that extent 
building enterprise will be checked. The check may be expected 
to be greater at the periphery than the centre ; not only absolutely 
or in toto, because there is more building at the periphery, but 
also per cent, of the outlaj’, for a reason above indicated, that the 
foreseen decrement of profits are less capable of being deducted 
from ground-rents where ground-rents are low, as at the peri- 
phery, than where they are large enough to recoup anticipated 
loss of profits, as at the centre. 

Without insisting on this paradoxical consequence, may we 
not invoke the general presumption against seeking to compass 
by taxation ulterior objects other than revenue ? Disturbance to 
industry is in general a much more certain consequence than 
any beneficial result that is proposed. Tims the promoter of a 
Land Value Rating Bill, after admitting that in his scheme 
within “ the inner ring of the city ” “ the tax would increase on 
each property,” goes on : — “ Rut even there there would be no 
hardship on property owners. For they would only have to 
build better premises and use their land better, and they would 
not as now be subjected to a higher tax on their enterprise.” 1 
If it is meant to suggest here, as in other passages, that the 
new impost would supply a new motive to the owner to use his 
land better, the deduction appears to be very questionable. If 
it did not before pay him to replace an old building, it will not pay 
him any better to do so, because, under the new system, whether 
he does so or not, he will be placed under the necessity of paying 
a site-value rate. This and other points of theory here touched 
upon are elaborately demonstrated by Professor Luigi Finaiidi in 
his Sludi auffli effetti dell' Im/.as/c , 2 the most exhaustive and saga- 
cious treatise on the whole subject known to the present writer. 

Similar criticisms may lie directed against the proposed land 
value rates in their relation to vac-ant land. The promoter of 
such a measure argues, 3 “ the landlords will come tumbling over 
one another in their eagerness to sell, and clown will come the 
vuluo of the land to the priee at which it ought to be sold — that 
is, a little above its agricultural value.” In this and like pas- 
sages there seems to he involved a disputable opinion as to the 
functions of the speculator in land : too low an estimate of his 
usefulness, too high an estimate of his power to prejudice the 

1 Pntfncp to Zimmormarni'* Taxation of Land I ’aluts ( 1 U05). 

• Roviuwoil in the Economic Journal. Vol. XIII. j». 237; Ulow, Vvl. Ill 

» Preface to Ziinmi-rruanu's Taxation of Land Values. 
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consumer. As in other industries — if not quite so much as in 
other industries 1 — the speculator is useful in finding a market 
for the article. As Mr. Edward Bond, in a debate on one of the 
Bills now under consideration, urged, “ they had to rely princi- 
pally, if not entirely, on the efforts of speculative builders and 
commercial men, who went into the business with a view to 
getting a fair return for their money.” 2 The discouragement of 
this necessary middleman would, he thought, not conduce to the 
result aimed at, “ namely, to bring more land into the market,” 
but to the opposite result. As in other industries, the speculator 
is not so responsible as he appears to be for high prices. Their 
fundamental cause — the urgent demand for an article of which 
the quantity in existence is limited — is not created by specu- 
lators. We may therefore apply to the above-cited proposals 
what is said in the Report (Lord Hobhouse’s) of the Local Govern- 
ment and Taxation Committee of the County Council , 3 with 
respect to certain earlier proposals of similar design. “ We doubt 
first whether it is possible to force the market, as they suggest, 
by the indirect agency of rates upon landowners. It is the 
interest of landowners to bring their land into profitable occupa- 
tion as quickly as they can. Wc doubt secondly whether, if 
the land market could be artificially forced by a system of rating, 
it would be found of advantage to landowners.” 

In what precedes it has been taken for granted that urban 
land is not monopolised in the sense of being under the control 
of a single person (individual or corporate). How far this as- 
sumption is illegitimate the writer has no means of forming a 
judgment based on accurate information. He is not much 
affected by declamations so loose ns not to distinguish between 
monopoly in the sense pertinent to the reasoning, and monopoly 
in the sense of limited total supply. There is some trustworthy 
evidence — that of the careful Professor Voigt in a masterly study 
on the Housing Question in Berlin 4 — that there at least the com- 
plaint against monopoly is not justified. It is to be remembered, 
too, that the power of large landlords in small towns is checked 
by the competition which exists with other towns . 5 

1 Can it bo maintained that puro speculation in land unaccompanied with any 
other productivo activity — to “ buy to hold and sell at a profit,” as the advertise- 

ments put it — is attended with all tho advantages ascribed by economists (J. S. 
Mill, for instance. Political Economy, Book IV. ch. ii. § 4) to speculation (without 
monopoly) in a commodity like wheat? 2 Hansard, Vol. 103, p. 622. 

• Minute oj the Proceedings of the London County Council J or 1891. 

4 Schrijten dee V erein fiir Social politik. Band XCIV. (1901), p. 233. 

4 Cp. above, p. 175. 



FURTHER CONSIDERATIONS ON URBAN RATES 


223 


In fine, the interest of monopolists is not always contrary to 
that of their customers. It is supposed to be, much more often 
han it is proved to be, in the case of Railways.* In the case of 
land the frequent allegations that a large rise of price has been 
obtained by holding up land does not prove that the best use of 
the land has not been made. If it was the pecuniary interest of 
the owner to prefer the large deferred rent to the small one, 
which might have been obtained sooner, it was presumably the 
pecuniary interest of the municipality also to wait. There is no 
reason to think that they ought to “discount the future” at a 
less provident rate than the capitalist. The delay which is for 
the fiscal interest of the municipality may be, indeed, but there 
appears no presumption that it will be, opposed to the interests 
of the inhabitants. Forcing the market, “ forestalling the 
blighted harvest ” of urban land might have led to undesirable 
jerry-building and other admitted evils . 1 2 

The antithesis between the interests of the inhabitants and the 
monopolist owner is most likely to exist when his interest is 
other than pecuniary, such as affection for amenities. The 
interposition of the civic authority is doubtless justified in such 
cases. But surely a tax is a very clumsy method of applying 
the required control. 

To this reasoning may be opposed the experience of foreign 
and colonial land taxes. And doubtless if the contention were 
that the adoption of the proposed site rates would be followed 
by immediate dissolution, that experience would be decisive. 
But, whereas, it is contended only that these rates will act like 
a protectionist duty, indirectly burdening the citizens whom it 
purports to benefit, against this contention the short experience 
of very recent legislation in other countries is not available. 
Perhaps no experience, however prolonged, would be adequate; 
as in the argument for Free Trade, we must depend largely upon 
general reasoning . 3 

The suggested analogy with Protection will perhaps be 
accepted by the advocates of site taxation. Admitting that part 
of the new burden will full on the occupiers, they may still take 

1 Sco nomo instance* in Mr. Dudley Evan*' article* on ** British Railways and 
(JooiIh Tronic ” in tho Economic Joiiiinal for 1005. 

* Tho author** of the Separate Report, p. ITS. and some of their followers (/*„ 
tho ablo article in tho Independent Krvirtc for 1005) are on their guard against then© 
evils. But Mt ill tho question recurs whether a tax is tho best method of securing 
just tho requisite amount and kind of building. 

* As J. ti. Mill {Logic, Book VI.) and Sir Robert Giffcn (Essay on Import and 
Export Statistics, Sect. VI.) have inter a/ios |>ointcd out. 
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up tho position that this is a very good way of raising additional 
rates. Tho more knowing among the town councillors who 
advocate the current schemes may employ the common doctrine 
of unearned increment, or the more refined reasoning of the 
Separate Report, ad caplandam plebem, as crafty statesmen have 
been suspected of recommending a modicum of Protection, not 
being the dupes of their own argument, but because the people 
could thus be more easily induced to submit to additional taxa- 
tion. It is as if in a wine-growing country a new tax, really 
incident on the wine-bibing public, was recommended, partly as 
extracted from tho ill-gotten gains accruing to the lords of the 
vineyards, partly as inducing the wine-dealers to place their 
goods on the market sooner instead of waiting for an enhanced 


price. 

If nothing more is meant than a change in the point of per- 
cussion of a tax on the householder, like the change in the taxa- 
tion of the beer-drinking public when a beer-tax or a licence has 
been added to or substituted for a malt-tax, then cadit quccstio. 
It may be admitted that a site-value tax unaccompanied by inter- 
ference with contracts, if not more costly to collect and not more 
harassing to industry than an ordinary rate, would bo no worse 
than an ordinary rate . 1 Indeed, it would bo better for a reason 
like that which is pro tanto available in favour of a customs duty 
in preference to a duty on a home-made article — namely, that a 
part of tho former may fall upon the foreigner. So a part of 
the site tax may fall where it can be borne with least sacrifice. 

But it is evidently not on such grounds, not as an ordinary 
tax, that the authors of the Separate Report and their followers 
in Parliament defend their schemes, but bond fide upon the 
grounds that have been above examined. Some more or less 
conscious corroboration is also derived by the Parliamentary 
advocates from the considerations on which Mill’s doctrine of 
unearned increment rest. It is thus that we interpret the 
emphasis on striking instances of increased value accruing by 
mere lapse of time. It may therefore be proper to inquire 
whether tho new schemes are defensible as being in accordance 


with Mill’s recommendations. 

So far, indeed, as the current schemes involve Mill’s princip e 
of taxing unearned increments they are defended by the present 


1 Tho conditions presupposed aro not very likely to bo fulfilled if tho pi*® 
is adopted under tho misconceptions which make it appear, not an ordinari y 
oppressive, but an extraordinarily equitable tax. (Seo above, U, P* I ® 1 se 
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But the defe l? 0,1 this gr ° und is not so strong as might 
puma face appear. The schemes do indeed include t!xat“n of 

in increment as well as other kinds of taxation. But 

S °‘ encc the greater does not always comprehend the less 

5X value 6 tlx / n Mi,, ’ S pri,lcil>lu " ith -odern form 
tnJ' tr , In he Case of premises in the centre of a 

Doled of ' T a „ neW ^ I s CIea *ed or the land is otherwise dis- 
posed of by the ground-landlord Mill's plan is-with due regard 

of ilndl | er H ,n,tm l Uy existing— to dock the future receipts 

p f fcs o° tv y a Subst , antial Percentage, such a percentage as 

to r r f" aenCr ’ 1,1 \ he paSSage abo '’e-quoled, has proposed 

adorned n » this plan had been 

adopted in Mills tune some two millions sterling might now 

clukir 8 !? t ,C f mUniaipal treasury . 2 But nothing like this 
ould be obtained from the same ground-rents according to the 

methods now in vogue. Dealing with wheat and tarcs-carned 
and unearned mcrements-promiscuously, as above argue, 1, they 
could not, under the name of site-tax, impose so drastic an impost, 
or rather an appropriation. It would be particularly impossible 
to do SO m the case where the value of the cleared site is much 
greater than that of the site plus an existing tenement. Some 
advocates of now schemes may claim indeed that their schemes 
wdl put a stop to that anomaly. But it has been argued above , 2 
that this claim is not admissible. If, as appears to be the general 
design of these schemes, a site-value rate is to be imposed on 
the land before it changes hands, to follow it into new hands 
without breach of continuity, and to be fixed at a constant 
percentage for a whole country, or at least district, then an 
operation on anything like the scale contemplated by Mill with 
respect to newly created ground-rent would be impracticable. 

lko t rcmnr,<s a PP*y to the proposed taxation of vacant land 
Mills plan would be to wait till the egg is laid, and then if you 
like, scoop out all the yolk. The plan of taxing the value of 
the goose derived from the prospect of future eggs cannot well 
bo so drastic. It will be observed that this objection is distinct 
from and additional to the more familiar objection already in 
effect urged, that tampering with the process of capitalistic 
incubation will diminish the number of eggs available for 
consumption. 

If there is no other general principle but Mill's conducting 


VOL. II. 


1 A bo vo, p. 217. 

* An argued in tlio former pa|MT. ul»ovo. p. 103 . 

• Above, pp. 220-1. 
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to a “ peculiar ” taxation of site-value, the only question is how 
far is it in practice safe to follow that principle. May we apply 
to English tenures the regulations which are now proposed in 
Berlin. “ An increment tax shall be levied whenever the present 
purchase price or the market value [gemeine wert ] of the real 
estate exceeds by more than 10 per cent, the price paid at the 
former change of hands,” to which price are to be added expenses 
for improvements and repairs. 1 

Or are such inquisitory methods to be deprecated because, 
in the words of the Majority Report on Local Taxation,, they 
“ would bring into existence new inequalities of liability,” and, 
we may add, check supply by harassing enterprise “ unless 
measures were taken to differentiate not only between district 
and district, but between property and property— an obligation 
which in our opinion could not be satisfied by any possible 
modification of the existing rating machinery.” 2 

On this important question the present writer has nothing 
to add to the considerations summarised in a former article. 3 
Possibly, as in the case of agricultural land in Great Britain, 
the application of Mill’s principle may seem, under existing 
conditions, impracticable. Possibly, as in the case of agricul- 
tural land in Ireland, after much boggled legislation, long banish- 
ment of political economy to Saturn, the treatment ultimately 
adopted will embody the ideas of Mill. 4 

> “ Berlin s Tax Problem.” by Robt. C. Brooks. Political Science Quarterly , 
Dec. 1905. 

* Loc. cit., p. 44. 

3 Above, U. p. 213. 

* See England and Ireland, by J. S. Mill, 1808. 



(W) 

[The substance of an Address given to the Students’ Union at 
the London School of Economics, January, 1906, is here re- 
produced. It is admitted that in the more moderate form which 
the project had by that time assumed it might pass as not an 
inordinately bad tax.] 


The rating of Urban Land Values is a suitable subject to bring 
before students of Economics because it exercises that faculty 
of abstract reasoning which is characteristic of Political Economy 
as distinguished from Political Science in general. The reasoning 
which the subject requires is particularly difficult, because there 
is involved the composition of two general laws. 

There is, first, the law that, in Ricardo’s words, “ a tax on rent 
would affect rent only; it would fall wholly on landlords.” If 
this law only were in operation, there might be a simple case for the 
application of Mill’s principle that the unearned increment of 
land value should be subject to a special impost; a principle 
to which a general adherence on the part of students may bo 
presumed. 

But, cutting into this simple law, there is another law that, in 
the words of the same Ricardo, " a partial tax on profits will 
raise the price of the commodity on which it falls; a tax, for 
example, on the profits of the hatter would raise the price of hats.” 
Suppose that hats were usually trimmed with a particular kind 
of old lace, of which the quantity in existence was strictly limited. 
Suppose that hat dealers were usually paid on the ” hire system,” 
by way of instalments of which the payment extended over 
considerable intervals of time. And let there be imposed a tax 
on lace-value to be deducted from the payments to the hatter; 
the amount deducted being proportioned to the value, at the time 
of each payment, of the lace on the hat in respect of which the 
instalment is paid. Would not this be in effect a tax on the profits 
of the hatter, tending to “ raise the price of the commodity ” 
hats ? Would not a rate on site-value, to be similarly from time 
to time deducted from the remuneration of parties who had 
been concerned in the production of a house, tend to raise the 
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price of house-accommodation paid by the occupier ? It may be 
objected that the hat dealer, in view of the impost, would recoup 
himself, not by requiring more from the consumer of hats, but by 
offering less to the possessors of lace. It might be so under some 
circumstances ; it would not be so in other cases. One case in 
which the consumer is particularly likely to suffer is where the 
foreseen amount of the impost exceeds the whole rent. In 
general perhaps we can know about the incidence of such a tax 
only as much as we know in general about the incidence of a 
customs-duty. There is a presumption that some part of the 
burden will fall on the consumer; there is a possibility that the 
greater part may fall on a party about whom the consumer is not 
concerned. Many a politician who advocates the imposition of a 
special tax on site values, well discerns the absurdity of acting on 
the supposition that a duty on imports falls altogether on the 
foreigner. He beholds the beam in his Protectionist brother’s 
eye, but considers not that there may be at least a mote in his 
own eye. 

The neglect of the ulterior consequences which have been 
indicated form a weighty objection to several of the earlier schemes 
for rating urban site values — schemes which have been well 
characterised, in the Separate Report made by a minority of the 
Local Taxation Commission, as “ crude and violent,” neither 
“ equitable nor workable.” These schemes are crude and unwork- 
able, because they lead to the abandonment of an industrial 
system which has grown up presumably in the interest of the 
consumer as well as producer. Capital will not in future be so 
readily forthcoming for the construction of houses when it is 
foreseen that the remuneration thereof will be reduced by the 
“ deductions ” which form an essential part of these schemes. 

The authors of the Separate Report are honourably free from 
the violence and inequity — if the word may be allowed — which 
they justly attribute to some of their predecessors. They do not 
jjropose, by rescinding extant contracts, to inflict an unexpected 
and peculiar burden on a class of persons not demarcated by excess 
of wealth, or any other mark of ability to bear taxation. A 
particularly respectful consideration is due to proposals which are 
unbiased by the vulgar predatory impulse. 

It is not easj r to present a general idea of these proposals, 
as they vary considerably in details. The following description 
purports to be only typical ; not true, perhaps, as to every par- 
ticular of any one of the measures which have been fathered upon 
the Separate Report. 
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The type is characterised by two features, of which the more 
conspicuous consists of a plan to encourage building by a well- 
adjusted rate on site-value. The improvement is partly to be 
effected in the centre of towns by encouraging building on vacant 
spots, and by inducing owners of houses unsuited to their sites 
to substitute more suitable buildings. But it is especially at the 
outskirts of towns that beneficial effects are expected As 
explained by the proposer of the Bill for Land Values Assessment, 
which was brought into Parliament in 1903 , “ the chief object of 
this law was to relieve buildings in the outskirts of a town.” 
Beside this refined plan, forming the main purpose of the new 
measure, there seems to be a more ordinary motive, disavowed, 
indeed, by the minority (as well as the majority) of the Com- 
mission on Local Taxation ; yet perhaps half conscious^’ held by 
the promoters of measures based on the Separate Report, and 
actuating many of the supporters of those measures. There is 
the desire to tap the reservoirs of unearned value, not exactly on 
the principle of Mill, but rather on the ground that the owners of 
such value have obtained a pecuniary gain through the efforts 
and sacrifices of their fellow-citizens. These desirable objects 
arc ensured by means of a tax of so much in the pound on the 
*• site-value ” of each plot, supposed to be measurable with 
sufficient accuracy for the purpose of taxation. This special 
rate on site-value is to be borne by the occupier so long as his 
lease runs, and thereafter by the landlord who leased the premises 
to the occupier. If that lessor is himself a lessee, the rate will 
be borne by him only so long as his lease runs; and thereafter 
by another lessor; and so on, until all the leases relating to the 
plot of land have run out, when the site-value rate will fall upon 
the ground-landlord. If the ground-landlord create a new lease, 
presumably he will continue to bear — thrown back upon him by 
way of " deduction ” — the rate upon site-value such as it was 
at the time of creating the lease; but subsequent additions to 
the amount payable will be borne by the lessee, up to the time 
when he, too, may become a lessor; after which he will continue 
to bear as much of the rate on site-values as he bore before giving 
a lease, while his lessee will bear the subsequent additions, and 
so on. 

Details may differ, but it results in general that the parties 
who undertake outlay and risk in the production of houses will 
have their remuneration diminished by the new impost. They 
will tend to recoup themselves by throwing the burden partly on 
their landlords, and partly on their lessees. 
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So far as the rate acts like a tax on pure, or proper, rent, the 
main reasoning of the Minority Report and its followers may be 
accepted. Other things being the same, a less portion of the 
rates would be raised at the outskirts of a town, where site-values 
are low, and building there would be encouraged. 

So far as the rate acts like a tax on “ rent, as it is constituted/’ 
in Ricardo’s phrase — on the element of profit in concrete rent — 
building would be discouraged, particularly at the outskirts, for 
a reason above submitted, because ground rents are there 
particularly small. 

This reasoning is no doubt somewhat abstract, but so is the 
reasoning to which it is opposed. The counter-argument may 
serve at least to recall the canon that taxation should bo only 
for the sake of revenue. So little can be known in general about 
the consequences of a tax, except that it will probably hamper the 
producer and burden the consumer. Whether we consider the 
action of the proposed rate at the centre of towns, or at the 
circumference, hesitation seems justified. 

As to the centre, is it so certain that the owner of a site which 
has not been put to the best use will have a new motive to set his 
house in order ? Let A bo the net advantages, in the owner’s 
view, obtained in the present state of the premises ; let B be 
the prospective advantages derivable from rebuilding his house, 
account being had of risk, trouble, loss in the way of interest, and 
other items on the debtor side of the balance. If before the 
imposition of the special rate the present exceeded the prospective 
advantages, if A is greater than B, this relation will not bo 
destroyed by the imposition of the rate of so many shillings, say 

r, on the site value, say S. We have now A — ^ g greater than 

B — ' S. To be sure, if r is so large that A — ^ S becomes less 

than nothing, the owner would have a motive to get rid of the 
premises by sale — presumably to someone who saw his way to 
making a better use of the site. But such dispossession of 
unenterprising owners is surely rather too drastic an operation to 
be contemplated by those who disclaim violence. 

Again, as to the circumference, it has already been argued that 
the expectant stimulus to building might not be effective. There 
remain to be considered the good effects attributed to the repres- 
sion of speculation in land. These good effects are to be measured 
by the bad effects of speculation. Now speculation in land is 
not so efficacious, nor are its effects so deleterious, as may be 



FURTHER CONSIDERATIONS ON URBAN RATES 


231 


supposed. It is not so efficacious because it is not t lie only, nor 
the principal, cause of high prices paid for urban land. The demand 
on the part of consumers, not the operations of speculating middle- 
men, is the bottom-cause of high prices. Nor arc the effects 
which may truly be ascribed to speculation in land so bad as they 
are described. That speculators subserve a useful purpose in 
putting a commodity on the market is an economic truism. The 
outcry against speculation in land recalls (he prejudices of our 
ancestors against “ forestalled ” and “ regraters ” and the 
monsters described as “ badgers.” 

It is true, indeed, that if a single owner control the whole 
supply of a commodity for which the community is hungering, 
such a monopolist may raise the price to the great detriment of 
the consumer. But first it must be proved that monopoly in the 
sense of control by a single will prevails respecting urban or 
suburban land. Next it has to be observed how far the monopolist 
is exercising his power to the detriment of his customers. In 
fine it should be considered whether the probable evils of untem- 
pered monopoly — and it may be added the possible evils of 
unrestricted competition — are to be corrected by so clumsy an 
instrument as a tax, rather than by intelligent governmental 
control. 

There remains the more generally attractive object which 
“ unearned increment ” constitutes. So far as recent proposals 
embody the principle of Mill they must be approved by one who 
approves of that principle. Yet he may consistently disapprove 
of the way in which the principle is carried out. Roast pork is a 
good dish, but burning the kitchen is a bad way of cooking that 
dish. Besides the obvious inconveniences of that culinary method, 
it is open to two minor objections. The viand is apt to bo done 
either too little, or too much ; to be only singed, or to bo burnt to 
cinders. 

The first of the objections metaphorically indicated may bo 
illustrated by comparing Mill's plan with more recent proposals, 
in the case of central premises. According to Mill’s plan, when — 
all old leases having fallen in — the ground landlord creates a new 
lease, a very substantial percentage, in the case of distant rever- 
sions at least, would accrue to the community. But so drastic 
an appropriation of unearned increment may seem to be inad- 
missible according to the schemes which are now in vogue. If 
the rate on site-value were so very heavy, it would be impossible 
to preserve that beautiful continuity with which the new rate 
on site-value is to be passed back from lessee to lessor on the 
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termination of each lease. It would not be seriously proposed 
that the holder of an expiring lease, with perhaps an old house 
unsuited to the site, should be subjected to such a rate as the 
incoming reversioner might bear with cheerfulness, or at least 
without detriment to future occupiers. 

In the case instanced the unearned increment was not fully 
taxed; the pork was not completely roasted. It is done to cinders 
in the following instance. Suppose that the measures directed 
against speculation in land produced the expected slump in land 
values. There would be lost large accretions of value, much of 
which, according to Mill’s plan, might be appropriated by the 
community. 

Against the reasoning here employed experience may bo 
arrayed ; the experience of Queensland and some other of our 
colonies, and some towns in Germany. But experience must 
be transplanted with caution from its original surroundings. It 
seems that a “sparrow-rate” is leviable in South Australia; 
directed against a pest which is not very formidable here. It is 
probable that the rate “ on the unimproved value of land ” in 
certain colonics complies with Mill’s principle of taxing unearned 
increments more nearly than would be possible witli our compli- 
cated system of tenures. The party who suffers by the imposition 
of the rate on site-values may be less frequently in a simple system 
a mere capitalist, who counts upon the ordinary profits on his 
outlay, as distinguished from a landlord who is in the receipt of 
rent proper. 

It is true that the adoption of the new rate would probably lead 
to the abandonment of the complicated system which has grown 
up in this old country. And why not ? say some. But surely 
the fact that the system has grown up should give us pause. The 
calmness with which the ruin of an established industrial system 
is contemplated is comparable only to the confidence with which 
the Protectionist would divert and reshape the course of his 
country’s trade to suit his own ideas. 

It is possible, of course, to admit what has been above con- 
tended — that the proposed rate on site-values would largely fall 
upon occupiers — and yet to approve of the new rate. But it 
must be approved on the same kind of grounds as other taxes 
which fall upon the consuming public. The site-value rate, as 
compared with other forms of additional impost on the urban 
public, may have the kind of advantage which one form of tax 
on the beer-drinking public may have over another form. The 
site-value rate has the kind of advantage which may be claimed 
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for a tax on wine in preference to one on beer on the ground 
(already indicated) that part of the burden may fall elsewhere 
than upon the consumer. If additional municipal taxation is 
required for the sake of salubrity or other paramount object, and 
if the site-value rate is the best form of additional levy on the 
urban public, let that rate by all means be adopted. But do 
not pretend that it will fall mainly upon affluent monopolists and 
idle landlords. Do not claim for it the authority of Mill. 



(X) 

MINIMUM SACRIFICE VERSUS EQUAL SACRIFICE 

[This Paper, published in the Quarterly Journal of Economics , 
May 1010, under the title “ The Subjective Element in the First 
Principles of Taxation, ” is a defence of minimum sacrifice as 
the criterion of taxation against objectors who had not realised 
its bearing on Progressive Taxation. Whereas in order to deduce 
progressive taxation from the principle of equal (or that of “ pro- 
portional ’*) sacrifice, there is required in addition to the law of 
diminishing utility, some further datum which is not generally 
given; the principle of least sacrifice does not require us to 
assume that of which we are ignorant. This difference is illus- 
trated by adducing a not very complicated formula for the 
relation between means and utility, which satisfies the only 
condition known to us, the law of diminishing utility. For all 
we know this might be the true law. If so, according to the 
principal of equal sacrifice (however interpreted) the taxation 
would be regressive ; the rate of taxation increasing as the 
income decreases. No such paradox is attributable to the 
principle of minimum sacrifice.] 


The following observations are designed as a supplement to 
the observations on the first principles of taxation which I have 
contributed to the Economic Journal . 1 It is unnecessary to 
restate my theses, as they have been reproduced with a very 
flattering fulness in a work which commands universal attention, 
the second edition of Professor Scligman’s Progressive Taxation. 
It will be sufficient here to recall that I divide the first principles 
of taxation — so far as they are subjective, and abstracting from 
the more objective productional conditions — into two classes, 
say A and B ; characterised by the difference that the criterion 
of right taxation is for A an equation, for B a maximum condition. 
Each class is subdivided into two species. Thus A, denoting 
that like — or in a large sense of the term, equal — sacrifice should 

* Vol. VII., “ Pure Theory of Taxation Vol. X., “ Tho Incidence of Urban 
Rates ” ; above, S and U. 
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be imposed on each taxpayer, is subdivided into equal in a narrow 
or proper sense, and equi-proportional sacrifice in a sense exjdained 
and preferred by Professor Seligman ; say, respectively, A 1 and 
A 2 . Likewise B t the general principle that the total net utility 
produced by taxation should be a maximum, is subdivided into 
what I have called the “ primary problem,** namely, “ to deter- 
mine the distribution of those taxes which are applied to common 
purposes, the benefits whereof cannot be allocated to any particular 
classes of citizens*’ — say B l ; and “the secondary problem, 
namely, to determine the distribution of taxation, not being 
limited to that amount of which the benefit is indiscriminate,” 1 
say B 2 . Some additional reflections on these topics suggested 
by Professor Seligman’s weighty criticism may be arranged under 
three heads. 

I. First as to the main question whether formula A , in par- 
ticular A 2 , or formula B, is to be adopted as the first principle. 
Proof of this, in the ordinary sense of demonstration or deduction 
from axioms, on such a subject is not to be expected . 2 

It might be suggested in favour of A 2 that it is less subjective, 
less “ sickbed o’er with the pale cast ” of speculative thought, 
than the rival criteria of taxation. For conceivably, in order 
to apply A 2 , we need not attempt to “ compare the amount of 
feeling in one mind with that in another.” 3 But in order to 
obtain a ratio between two “ lots ” of satisfaction — one of them, 
the total amount of satisfaction due to the possession of an income 
— there is required a precision of hedonic units which few utili- 
tarians would venture to postulate. Practically, I think, in 
order to apply A 2 — to show, for instance, that the richer 
class should contribute a larger sum of money (I do not say a 
larger proportion of income) — we must presuppose the sympathetic 
comparison of wants and feelings experienced by different persons. 
As thus : if it be possible, let the contribution of the rich man be 
the same as that of the poor man ; then the ratio, which according 
to A 2 ought to be the same for all the contributions, is a fraction 
of which — by the law of diminishing utility — both the numerator 
is smaller, and the denominator is larger than what they are for 
the poor man. Therefore the ratio in the case of the rich man is 
too small, and must be increased by augmenting his contribution. 

Thus the point which I have adduced in favour of A 2 is not 

1 Sco aliovo, p. 152. 

* Comparo J. S. Mill, " To bo incapable of proof by reasoning ia common to 
all first principles. ” Utilitarianism, p. 62 and context. 

• Jevons, Theory oj Political Economy , p. 16 (2nd ed.). 
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of much practical importance ; and I must leave the issue in the 
obscurity which envelops the first principles of conduct. 

II. A subsidiary issue is presented by Professor Seligman’s 
thesis that the authorities who have laid down “ equal sacrifice ” 
as the criterion have always meant A 2 , not A x . “ When econo- 
mists speak of equal sacrifice they mean relatively proportional 
sacrifice . 1 . . . ‘ Equal sacrifice * is then merely a rough way of 
expressing the idea of ‘ proportional * sacrifice.*’ 2 “ The demand 
for absolutely equal sacrifice in the formal mathematical sense 
[our has never, so far as I know, been advanced by any one.” 3 
Statements so confident, made by one who is so conversant with 
the history of financial doctrine, naturally carry great weight. 
They compel me to reconsider my obiter dictum : ‘‘It may well 
be doubted whether Mill entertained the notion of proportional 
sacrifice.” 4 On reconsideration, I am disposed to omit the word 
“ well.” 

It will be admitted, I trust, that I am a fair controversialist 
when I go on to adduce an additional piece of evidence in favour 
of my critic’s thesis. I have been able to question one of the 
authorities who have professed the doctrine of equal sacrifice, 
a singularly clear writer and thinker on economic questions, and 
one who has carried economic principles 6 into public affairs, 
Lord — formerly known as Mr. Leonard — Courtney. Having 
observed that Mr. Courtney, in the answers which he submitted 
to the Royal Commission on Local Taxation, maintained “ that 
taxation for common purposes should be levied from each member 
of a community according to the law of equal sacrifice, meaning 
thereby that each individual should be mulcted of such a sum as 
would, having relation to his means, involve the same sacrifice 
to the common want,” I lately wrote to Lord Courtney asking 
which of the two formulae (here distinguished as A 1 and A 2 ) his 
words were intended to designate. Lord Courtney replied with 
his usual lucidity — after explanations and definitions which I 
have not space here to transcribe — with reference to a certain 
graphical construction, “ the law of equal sacrifice would be 
represented by the exaction of the same proportions of area, 
(the area representing the ‘ total satisfaction of the owner ’) . . . 

* Progressive Taxation (2nd od.), p. 213. 

a Loc. cit., p. 214. 

3 Loc. cit., p. 215. 

4 Above, S, p. 107, noto. 

5 The scheme of graduated death duties, introduced by Sir William Harcourt’s 
Budget of 1894, was rested by Mr. Courtney on the first principles of taxation 
(Parliamentary Debates, May 20, 1894). 
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Seligm&n and I are practically in agreement as to the measure of 
equal sacrifice.” 

I make Professor Seligman a present of this weighty testimony 
in his favour. I am not like that commentator who, with reference 
to his own interpretation of a certain vexed passage in a classical 
work, said that he would not believe the author himself — Ne ipsi 
quidem Ciceroni crediderim — affirming that the passage meant 
something different. 

I ought to confess that the present which I have made to 
Professor Seligman is not of much importance to myself, as the 
subsidiary issue (II) is one in which lam not much concerned. 
In fact the side which Professor Seligman takes in that issue is 
the one more favourable to my main theory, namely, that formula 
B supersedes, or at least subsumes, the formulae of Class A (A lt 
and A 2 ). For ceteris paribus 1 the distribution of fiscal burden 
which A 2 prescribes tends to be more progressive than that of 
A v 2 Accordingly, to show that classical authors have meant 
by the doctrine of 44 equal sacrifice ” A 2 rather than A 1 lends 
additional plausibility to the synthesis which subsumes A under 
B. If Mill interpreted equal sacrifice as Professor Seligman 
contends, it is all the more explicable that Mill should have 
enounced in the same breath both the principle of equal sacrifice 
and that of least sacrifice . 3 

III. Professor Seligman raises an issue in which I am more 
concerned when he concludes that 44 the minimum sacrifice theory 
is thus really not a whit more successful than the equal sacrifice 
theory, and possesses the additional disadvantage of being less 
applicable to the problems of actual life.” 4 4 4 Neither in the 

version of Professor Edgeworth nor in that of Professor Carver 
does the doctrine of minimum sacrifice afford us any real help, 
or constitute any improvement on the doctrine of equal sacrifice .” 5 

With reference to these passages and the context I have first 
to remark that the utilitarian position, as I have conceived it, 
docs not reduce from B to B x so unreservedly as Professor Seligman 
interprets. The greatest-happiness principle, that the total net 
utility procured by taxation should be a maximum, reduces to 

1 That ie, supposing any form of tho law of Diminishing Returns to bo assigned. 

1 A a noticed in tho Economic Jouhnal, Vol. VII. p. 501 ; above, p. 1 IO. 

• " Whatever sacrifices it (a Government) requires from them (persons or 
classes) should bo made to bear as nearly as possible with tho saino pressure upon 
all, which, it must bo observed, is tho rnodo by which least sacrifice is occasioned 
on the whole.” J. S. Mill, Political Economy, Rook V. cl». ii. §2. p. 1, referred to 
in tho Economic Journal, Vol. VII. p. 504 ; abovo, p. 110. 

• Progressive Taxation (2nd cd.), p. 28G and context. 

• Loc. cit., p. 280. 
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the condition that the total disutility should be a minimum, not 
simpliciler , but secundum quid , with reference to the primary 
problem, namely, to determine the distribution of those taxes 
which are applied to common purposes . 1 The secondary problem, 
namety, to determine the distribution of taxation, not being 
limited to that amount of which the benefit is indiscriminate, is 
indeed immediately clouded over by doubts and reservations. 
It is cut into by productional and other interests ; but I am not 
prepared to say that it is entirely cut away. Rather, I have 
maintained Mill’s advanced, yet guarded, position. “ That 
the State should use the instrument of taxation as a means of 
mitigating the inequality of wealth,” is not to be demanded when 
by “ a tax on industry and economy ” a check to the growth of 
wealth is imposed. But the utilitarian will be as “ desirous as 
anyone that means should be taken to diminish those inequali- 
ties ” : such means as the limitation of inheritances and the 
taxation of unearned increments, so far as these means are free 
from the dangers above noted . 2 

But, secondly, even with respect to the narrowed utilitarian 
formula, I am surprised at Professor Scligman ‘s suggestion that 
the principle of least sacrifice is not a whit more efficacious than 
the other forms of subjective canon . 3 I should have thought 
that one who deduced progressive taxation from premises which 
involve in part subjective considerations of sacrifice would have 
welcomed a statement of the subjective premises which leads 
more directly to the conclusion than the ordinary statement does. 
But the advantage which formula B x possesses over both forms of 
A in this respect was no doubt obscured by the comments of a 
critic whom Professor Scligman has followed, namely, Mr. 
Weston . 4 

Mr. Weston thinks it strange that a mathematical economist 
should “ find satisfaction in a theory based upon a principle that 

1 Sco Economic Journal, Vol. VII. p. 553, referred to above. I quote 
word for word from this pngo passages which Professor Scligman has done mo 
tho honour of quoting. But not to distract the reader's attention, I reserve 
quotation marks (in this paragraph) for quotations from Mill. 

9 The words within quotation marks are quoted from Mill, Political Economy, 
Book V. cli. ii. § 3. Tho rest of tho passage is mostly quoted from the Economic 
Journal, loc. cit., p. 555; above, p. 100. 

3 “ If we base our doctrino of the equities of taxation on tho theory of faculty, 
both tho production and tho consumption sides of tho theory seem to point to 
progressive taxation.” Seligman, loc. cit., p. 293 and context, from which it 
appears that tho consumption elemont in faculty is equivalent to the sacrifice 
theory. 

4 J usticc and Taxation : Columbia University Studies in History and Economics, 

Vol. XVII. (1903). 
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does not admit of an exact mathematical expression.” 1 He 
bases this disparaging remark on my statement that “ the reason- 
ing from the principle of minimum sacrifice assumes no exact 
relations between utility and means.” 2 But the meaning of that 
statement, as the context shows, is not that the principle of 
minimum sacrifice abandons the character of mathematical 
reasoning, but that it does not require all the data which are 
required by the rival principle of equal sacrifice. This is the first 
time that the parsimony of assumptions has been made a reproach 
to a mathematical argument. After Clerk Maxwell had shown 
that the observed laws of pressure and so forth were accounted 
for by the hypothesis that a gas consisted of an indefinite number 
of perfectly elastic minute spheres encountering each other in a 
molecular chaos, was it a sign of satisfaction in the absence of 
an exact mathematical relation, was it any imperfection, to show 
that much the same conclusion was deducible even without 
assuming the sphericity of the molecules ? Is it a confutation 
of the method of least squares, that it docs not require us to 
postulate — what we are commonly ignorant of — the exact relation 
between the frequency of an error and its extent ? The method 
of least squares is content with some very simple and easily 
ascertained data as to the character of the observations dealt 
with ; 3 just as the principle of least sacrifice requires only the law 
of diminishing utility, not also some more exact datum as to the 
rate at which utility (i.e., the increase of utility) diminishes with 
the incrcaso of means. 

This prerogative distinguishes the principle of " equimarginal ” 
sacrifice from the other two principles, which indeed arc concerned 
with sacrifice and involve margins in a certain sense, but do not 
employ the margin of utility to determine the minimum of 
sacrifice . 4 For example, suppose that the law of diminishing 
utility, the relation between total satisfaction, Z, and amount of 

income, y, is represented by the form Z = Uy/^, where II is a 


1 Loc. ci#., p. 200. 

* Economic Journal, p p. GCG-7; above, p. 117. 

n"hiUl a , rtiCUlar .u'° “ qunro of orror <° r deviation) pertaining to tho close 

of observations with which wo ore dealing. 

„„ *. Mr ' W “ U>n doe ’ not eeem adequately to recognize tho diversity under tho 
clown to" 0 ? ’ h ?“. ho ' KliU ~ : •' In '■« I’rofcesor Edgeworth docs not 

f, . w br ‘" 8 OUt “ ,iUle m °"> definitely what was already 

Mill Sidgwick. Meyer and others. At any rate os wo hove understood 
tIuMe authors the marginal sacrifice occasioned by tho tax ha. meant on equi- 
marginal sacrifice; one in which the tax impose, exactly equal sacrifice upon 
every tax-puyor. 1 
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constant for amounts of income greater than b, then according to 
the principle of equal sacrifice the rate of taxation ought to be 
regressive , varying in inverse proportion to the square root of y , 
for small taxes. But according to the principle of proportional 
sacrifice the rate ought to be constant, neither progressive nor 
regressive. Again, suppose that the law of diminishing utility 

is represented by the formula Z = He”} where w = (^-5 ) , 

for amounts of income greater than a, and less than a + 86 ; then 
the rate of taxation ought to be regressive both for the principle 
of equal and that of proportional sacrifice. 1 2 But no one is in a 
position to affirm 3 that the assigned functions do not correspond 
to the true law of utility. For they both fulfil the only condition 
which may be taken for granted, namely, that utility should 
increase with the increase of income at a decreasing rate. 4 The 
principles of equal and proportional sacrifice give an uncertain 
sound in cases like the above which may be multiplied indefinitely. 
But the principle of least sacrifice in trumpet tones proclaims 
that the rate of taxation ought to be progressive; except so far 
as this distributional presumption is cut into by the productional 
and other utilitarian conditions. 

Not being certain that Mr. Weston has understood the dis- 
tinctive characteristics of my formula, I am naturally not much 
affected by his dissent ; the rather that I am unable to understand 
what is distinctive in the formula which lie prefers. “ The ideal,” 
he thinks, “ would seem to be the minimum of sacrifice to the 
greatest number.” This formula appears to be open to the sort 
of criticism which I have elsewhere ventured to apply to the more 
familiar phrase “ greatest happiness of the greatest number ’ ; 


1 Where « is the well-known constant (which forms the baso of tho Napierian 
logarithms) namely 2.71828 ... 

» These conclusions may bo deduced from tho proposition that, if n (a function 
of y) denotes tho rate of taxation for any amount of income, y, and accordingly 
nv is tho contribution of each tax-payer whoso income is y, then for small taxes, 

( 1 ) according to tho principle of equal sacrifice i»y^ = c t ; (2) according to tho 

principlo of proportional sacrifice c i ont * c i denoting appropriate 

constants. The conclusions obtained for small taxes may be extended to taxes 
of finite magnitude on the principle employed by Cournot (Principe* Mathc- 
matique* de la Thiorie de la Riche***, Section 32). (See note added at p. 242, 
below.] 

• Some probability that the law of utility is not on what may be called the 
regressive side of Bemouilli’s law may be discerned; above, S, p. 208. 

‘ ^ positive, and negative, for the values of y with which wo are concerned. 
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Z h u!l 1 C ° nt f, nd . i lf' lo ° se s y nou y in for “ the greatest quantum 
of happiness. Tlic more familiar statement has, indeed, some 
advantages That it ls more familiar is no small advantage- 
another is that it emphasises an essential condition of greatest 
happiness, that the means of happiness should not be monopolised 
by a few. The popular, as compared with the exact, formula 
has only one disadvantage; that it is nonsense. To find the 
° f on O fi u antity A ‘ of,' or in relation to, the maximum 
of another quantity IS is a statement of a problem in the calculus 
of variations which no amount of authority can render other 

TWl ,nac ,‘; urat ?— " 0t the authority of Mill, not even that of 
Kent ham. > Analogously, a phrase like that proposed by Mr. 

^erme 1 ,n ,'f , t i ‘° C '“ 1>hasise a con< l‘t>on of minimum 

dUtrfl , : . “pi 6 , burden of taxation ^ould not be very unequally 
distributed. The phrase might also serve to recall the productional 

considerations which I have thus worded, - The large relief from 
ie burden of taxation which primd facie on distributional grounds 
s ould be afforded to the less prosperous, is restricted by the 
productional principle that those who have a share in calling the 
tunc should have a share in paying the piper.” 2 

I do not deny that for popular use other expressions of the fiscal 
first principle may be more effective than the utilitarian formula. 
Among such variants the one which Professor Seligman prefers 
is pre-eminent It was a master-stroke of practical wisdom 
to include the distributional, as well as the productional, criterion 
of taxation under the category of " faculty,” 2 which has the 
appearance of being more definite than the aimimam oenus utility.* 
Let those who with M. Bcroy-Bcaulieu deny the collateral 
authority of the subjective principle describe this diction as “ en 
quclquc sort un jcu des mots.” To one who believes in the double 
nature of the fiscal sttmmitm bonum the happy ambiguity of the 
proposed canon renders it all the more acceptable. It has a 
arhamentary sound. It is like the celebrated resolution of the 
House of Commons declaring the throne vacant after the flight 

1 Above, U, p. 155, referring to S. 

aUt ^' cuiT; T/.hi. zrr"" ,m r ua r t l ,,o, “ 

cc-ption." Frojrc.ivc Ta.Zion. pp. 291-2 B ’ " C ° ,,,C “ m “" Cr CO, ‘- 

rrr , " ,< , l " r Wl,ich 1 i, ' cl “ d » «» ‘»o m»,l„ of detrirnen. : 
Move n, p lli2 production and aggravation of on-r,™! dial ril.ul ion. 

VOX.. II. 
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of James II ; in which, Macaulay says, “ there was a phrase for 
every subdivision of the majority. The one beauty of the 
resolution was its inconsistency.” 1 

It is pleasant to believe that, with respect to practical appli- 
cation, I am in complete accord with the eminent critic of my 
theory. The differences which remain are perhaps not more than 
verbal. We could both, I think, subscribe to Professor Nichol- 
son’s moderate doctrine, “ that the ideal of equalit}' of sacrifice, 
although vague and ill-defined, is one of the supports of certain 
kinds of exemption.” 2 Professor Nicholson expresses entire 
agreement, in which I entirely concur, with Professor Seligman’s 
reservations as to the equal sacrifice theory “ regarded as the 
paramount consideration in the construction of any definite 
rate,” rather than only one factor in the problem . 3 With regard 
to the proposal “ to state the ideal as 4 minimum ’ sacrifice instead 
of equal,” Professor Nicholson thinks “ this statement seems the 
more logical on the pure utilitarian theory. On grounds of 
formal justice the equality of sacrifice maj’ be preferred.” 4 

(Note referring to p. 239.) 


If Z = where w = (•’^2)*, = Z\(j - a)-’l*/bl ; > O if 

y> ° ; 'ip = ZWv ~ a '>' ,r 'i b - 13 - < °‘ if y> ftnd 

(v — „)i/3 < 2 b'», or !/ < a + Sb. 

To observe whether the rate y decreases (or otherwise) with the 
increase of the income y ; consider first the case of proportional sacrifice, 


where = 0 % Z. The sign of ^ is then the opposite to that of 


dy 


{ I*-*)-™-’ which u 

positive if y>3a. Accordingly^ is negative, the rate is regressive 

for values of y between 3a and a -f- 86. In the case of equal sacrifice 
regression sets in at an earlier value of y, before y = 3a. That equal 
sacrifice should thus be more regressive is consonant with the fact that 
it is in general loss progressive than proportional sacrifice. (See above, 
p. 237.) 


1 History of England, ch. x. Tho whole of tho brillinnt context mny bo rood 
with advantage by those who would put a finer point on fiscal apparatus than tho 
nature of the material permits. 

* Principles of Political Economy, Book III. § 5. 

3 hoc. c.it. 

* Loc. cit., § 4, noto. 



(Y) 

GRADUATION OF TAXES 

[Reprinted from the Economic Journal, 1919, where the 
fuller title describes the taxes which are to be graduated as taxes 
on income and capital. It is argued that the simple scheme 
proposed by Cassel is not appropriate to the very high taxation 
now prevalent. For the calculation of the tax from the taxable 
amount Multiplication and Division must now be supplemented 
by Involution or Logarithm. Not otherwise can there be realised 
the two conditions, the first productional and the second distribu- 
tional, (i) that the taxpaj'er should not be deprived of motive 
to increase his income, (ii) that the rate of taxation should con- 
tinually increase with the increase of the income. The use and 
purpose of “ graduation ” are more fully described in the follow- 
ing paper (Z) and the introduction thereto.] 


METHOD OF GRADUATING TAXES ON INCOME AND CAPITAL 

Among the formulae known to me as having been suggested for 
the purpose of graduating taxation, a foremost place is duo to 
the scheme proposed by Professor Cassel in the Economic 
Journal. 1 Varying his notation, we may write 

(») T = r(X - E ) ; 

where T is the amount of the tax (in pounds sterling, or other 
monetary unit) ; r is a percentage or (decimal) fraction ; X — E is 
the taxable income; E is an abatement, not a fixed minimum, as 
Mill proposed, but varying with the income— not in an opposite 
sense as in many contemporary systems, but increasing with the 
increase of income. 


(ii) 


E = 


XM 

X + Si — e : 


where c is the minimum of subsistence below which the tax does 
not descend, e.g. t £130 in the present British income-tax; M is 
the maximum abatement, a limit which is more and more nearly 

1 Vol. XI. (1001), p. 486 ct atq. 
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approached (but never reached) as X increases, 
value of E in the expression for r l\ we have 


(iii) 


T = 


r X{X - e) . 
r X + M — e* 


Substituting the 


an expression which becomes zero, as it ought, when X e. 

Distinction may be claimed for this scheme on the following 
grounds : — 

(1) It is elementary, “ intelligible to the most untaught capa- 
city,” a great merit in a principle of currency according to Mill, 
and doubtless some merit in a principle of graduation. 1 

(2) It exhibits a mathematical elegance, which is also a fiscal 
excellence, 2 in that it is capable of representing a great variety 
of tax systems by means of a very few adjustable coefficients or 
“ constants.” 

(3) Of its constants two, e and M, are determinable a priori , 
so to speak, from a knowledge of the people’s wants and habits; 
the third, r, being adjustable according to the needs of the 
Treasury. 

The first merit is conspicuous. The formula involves only the 
common arithmetical processes ; the operation which is highest in 
a mathematical sense being division. 

To illustrate the second feature I proceed to show how the 
formula is adaptable to actual tax systems. The first scale which 
I adduce is one relating to the continent of Europe before the war. 
The scale is constructed from the statistics of income-taxes in 
several European States as presented in a Blue-book dated 
1913. 3 


Table I. — Pre-War Continental Income Tax. 


Income £40- 80- 100- 1G0- 300- GOO- 1,000 

Tax per cent 2 C4 2 02 3-47 4 29 4-84 611 

Income £1.300- 2.000- 3,000- G.000- 10,000 Maximum. 

Tax per cont 6 63 6 84 G29 6 66 6 98 7 2 


Each rate in this table is obtained by taking a Mean — that 
mean which is called the Median— of the rates pertaining to an 
assigned amount of income in each of several States. For this 
purpose several Swiss Cantons have been lumped together so 

* Mill, Political Economy, Book III. chop. xiii. § 2. The condition is less im- 
perative in the case of taxation, inasmuch ns the mathematical basis on which 
the contribution of tho taxpayer is calculated need not bo obtruded on his 
notice ; it suffices that the authorities should promulgate an arithmetical schedulo 
of tho amounts payable on each amount of income or capital. 

* As pointed out in A Levy on Capital (by tho present writer, 1918), p. 85. 

3 [Cd. 7100.] 
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as to count as one State. Also three minor German States have 
been similarly treated. For example, in order to determine the 
figure which is to be put for the rate of taxation of an income of 
£100 (up to £150) I utilise the following data — 


Prussia. 
3- 19 


Other 

German 

Bavaria. States. Denmark. Norway. 
2*65 3-20 3-80 2-39 


Sweden. 

2-27 


Switzer- 
Holland, land. 
2-27 4-82 


The “Other German States ” arc Saxony, Wurlemberg, and 
Jiaden, with rates respectively 3 00, 3-20, and 4-25; whereof the 
second in the order of magnitude is taken as the Mean. Like- 
wise, 4-82 is the Median (half-way between the third and fourth 
in the order of magnitude) of the rates for six Swiss Cantons. 
Ihe Median of the eight figures thus obtained is 2 1)2 (half-wav 
between 2-65 and 3-20). The exempted minimum for the 
majority of the States appears to be 40; and accordingly, I take 
that for the value of e. But as the tax for some States does not 
descend to 40, I have not formed a mean value for the rate between 
40 and 80. At the other extremity the fixed proportion desig- 
nated by r in the formula is evidently 7 per cent, (approximately). 

As to M, I have not attempted to verify the third claim by 
determining this constant, as theoretically possible, from the 
conditions of Continental life. For the purpose of illustrating 
the adaptability of the formula, it suffices to determine M from 
the condition that for some assigned income the rate given by 
the formula (with the two given constants) should be the actual 
rate shown in the table. Consider, for instance, the income 
£1,000, the rate against which in the table is 511 per cent., the 
tax therefore being £51-1. We have then by equation (iii) : 


511 


1000 x 9 00 
M + 900** 


whence M = 355. If wo had taken the rate for 2,000 as the 
datum, we should have the equation : 


2000 x 0 0584 == x 1960 

M -f 1900 

whence M = 390. 

If we put for M the nearest round figure, 400, that will be 
found, with the other constants, to give fairly good results. For 
instance, for the income £1,500 the tax as calculated by the 
formula is £82-4; actually it is £82-9. For income £5,000 the 
tax calculated is £324 ; actually it is £333. 
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The formula fits well many other pre-war tax systems, charac- 
terised by the feature that as the income increases indefinitely, the 
rate approaches a fixed and small proportion. 1 

But when we turn to war income-taxes we find that the 
ultimate fixed proportion is no longer a small percentage. Thus 
the British Income-Tax as modified by the Budget of 1918, rises 
to above 60 per cent. From the new scale as given in full by 
Mr. W. M. J. Williams in the Journal dcs L'conomistes 2 I select 
some specimen data. The earlier figures relate to “ wholly un- 
earned income.” For the later figures income-tax (at 6s. in 
the £) and sur-tax are combined. 


Tarle II. — British Income-Tax. 1918. 


Income in pounds. 

Tax in pounds. Shillings per pound. 

200 

12 

1-2 

1,000 

187-5 

3-9 

10,000 

4.187-5 

8-4 

20,000 

9,437-5 

9-5 

40,000 

19,037-5 

10 0 

100,000 

51,437 5 

10-3 

Proceeding as before, let us put 50 per cent. 

as (approximately) 


the ultimate fixed proportion, while for c wc have 130. From 
these data there follow inferences as to the abatement which 
are not consonant with the third of (he merits above claimed 
for the Cassel formula. In accordance with equation (i) put 
T = 0-5(X — E). Then in order that the equation may bo 
satisfied when X = 10,000, wc have 4187-5 = 0-5(10,000 — E). 
Whence E , the abatement, is £1,625; rather a high figure for 
necessaries ! But it is not the highest figure implied. Employing 
equation (iii) wc have : 

iiQ-7 - n X 9870 

4187-0 = 0-o — 9g 70 ~ ’ 


whence M = 1915 ! 3 ^ 

If we are to abandon the rationale of Professor Cassel’s 
formula, and to treat it as simply empirical, a further simplifica- 
tion may be advised. Let us no longer treat the tax as a function 
of the abatement. On that arrangement if the taxpayer is, in 

1 Seven per cent, in tho example above given, eight per cent, in the example 
worked by Prof. Cassol (with a somewhat different notation) in tho Economic 
Journal for 1901, p. 491. 

* Juno, 1918, p. 310. 

9 Tho practice of tho English Low with respect to tho “ necessaries ” of 
" infants ” may bo referred to as justifying somo extravagance in tho cstimato 
of what is necessary for persons in a high station of life. Seo Anson, Contracts, 
tub voce “ Infants.” 
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Latin idiom, increased by a child, and obtains a corresponding 
increase of exempted income, an entirely new schedule has to be 
calculated. There would be as many schedules as there are 
varieties of abatement. But it is much simpler to treat the tax 
as a function of the surplus of the taxable income over and above 
the deducted abatement. There is thus room for the greatest 
variety in the grounds for abatement : children, wife, insurance; 
perhaps invalidity, perhaps change in the value of money, perhaps 
station in life. 1 

This change is easily effected by putting e — 0 in the above 
written formula (iii), and for X (the total income) .r, the surplus 
above the untaxed abatement, which does not now figure in the 
formula. The formula thus generalised may be written : 


(iv) 


T 


rx 

*37 + 


For instance, utilising data furnished by the British income- 
tax for 1918, let us determine M and r from the equations : 


( 1 ) 

( 2 ) 


39870 2 
T M + 39870 

87 0 2 

7 Zl + 870 — 


20 , 000 , 


187-5, 


from which I find M = 1217, r = 0-517. Applying the formula 
thus determined to an income of £100,000, that is, a surplus of 
taxable income of £99,870, I find for the tax £51,140 — much the 
same as the actual tax, £51,437 10$. 

Is there any reason to think that wo should faro better with 
any other formula involving only three constants (two in addition 
to the abatement, which is not explicit in the formula as now 
modified) ? We shall be better able to answer this question after 
considering two defects which may be attributed to the formula, 
whether in its original or its generalised shape. 

First, the formula is not suited to represent very steep gradua- 
tions ; the case when the rates of taxation increase very much 
more rapidly than the taxable incomes. Let .r, and .r 2 be two 
taxable incomes, the latter being the greater ; and let p, and p., bo 
the corresponding rates of taxation. Then by hypothesis, since 

the tax is to be progressive, p 2 is greater than p . ; say, — = q. 

Pi 

where q is an improper fraction. Substituting for Pl and p 2 their 

1 Tho Australian Commonwealth appears to be particularly select and generous 
in tho specification of grounds for oxemption. See Commonwealth Report cited 
below. 
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T 

values obtained from equation (iv) (and remembering that — = p), 


we have 


p 2 = M -t-gi * 2 

P\ d/ -f- X 2 


Whence it follows that g is less than — . 

1 


But this is a limitation upon the progression which may be un- 
desirable. It may be required that, as in the present American 
income-tax, while the tax on £1,000 is £ 16 , the tax on £2,000 
should be £71 1 ; and accordingly that, while 


I? _ o Pi — — 2 -*> 

«•) " ■ i • “ “ *■“*••• 

• r l Pi 10 

It may be pleaded that such steep graduation is abnormal. But 
it is doubtful whether any norm or standard can be prescribed for 
the income-tax as distinct from the tav system of a country. For 
the income-tax is usually complementary to other parts of the 
system, in particular to taxes on commodities and local taxation. 
Where the taxes on commodities were very heavy — pressing most 
heavily on the lower incomes — such a scale as that which has 
been instanced might well be appropriate. A formula adopted to 
general use ought to be better guarded against the objection which 
has been exhibited. 

But grant that this objection is not very serious, especially 
with respect to taxes on capital. Admit that the formula under 
consideration affords as good a fit as any other function involving 
only three constants, to the taxes on income and capital which are 
in actual use. Yet adaptation to existing forms is not the sole 
test of the adaptability which we require. Our task is not 
exactly that of the statistician who employs a favourite formula 
to represent a concrete set of data — a given “ histogram.” Our 
part is not so much that of the portrait -pa inter as of one who 
draws ideal 14 subjects.” Our formula should be adapted to 
represent graduation, not only as it is, but as it ought to be. Now 
the Swedish designer of fiscal forms falls short of ideal perfection 
at one point. He may be contrasted with the sort of artist that 
was to be found in Rome, capable of modelling hair and nails to 
perfection, but unsuccessful in the composition of a whole . 2 Con- 
trariwise, Professor Cassel's work as a whole is admirable. But 
he fails to represent one extremity in its ideal perfection. He 
copies it indeed perfectly as it actually occurs, compressed and 
deformed like a Chinese lady’s foot. .Such, I submit, is the 

1 It is true that in tho actual tnx tlie £1,000 ond the £2,000 include the 
abatement, and so correspond to our X, not our x, but it might have been 
otherwiso. 2 Horace, Ars I’uclica. 32. 
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character of the graduations commonly in use which approach, but 
never pass, a certain finite rate. Can any good reason be given 
for thus exempting the higher incomes and capitals from pro- 
gression ? Surely the exemption has not been adopted by officials 
as a deduction from the principle of “ equal sacrifice ” in accord- 
ance with the ingenious reasoning of Mr. Cohen Stuart. 1 “ As 
soon as all personal wants arc pretty well satisfied,” he argues, 
“ the possession of income has no longer any influence on con- 
sumption. It is a figure the increase of which by a certain 
percentage would give about the same pleasure to a man with 
10 millions of francs per annum as to one with 100 or 500 millions.” 
Or is the reason one of those given by other theorists with less 
lucidity? 2 Could it be fear of alarming the millionaire, even 
when the final rate was so moderate as 7 per cent., as in the 
pre-war Continental taxes above cited ? Was it a not unfounded 
belief that the condition of continual progression could not be 
secured by elementary arithmetical operations ? Or simply 
poverty of mathematical resource ? 

II. Whatever may have been the reasons in the past for this 
lenity to millionaires, it may be doubted whether it will continue 
to appear reasonable in the future. There will be a demand for 
a formula fulfilling the condition of an effectual continual pro- 
gression. The following formula seems to satisfy those condi- 
tions : 

(v) x — T — ax*, 

where, as before, x is the excess of income or capital above a 
specified minimum ; T is the amount of the tax ; x — T, say, y, 
may be described as the “available surplus,” that which remains 
to the taxpayer (over and above the exempted minimum) after he 
has paid the tax ; a and /3 are numerical constants, /3 being 
always fractional. 

An example will form the simplest explanation of the scheme. 
The example is furnished by the American Federal Income-Tax 
of 191 7. 3 I transcribe part of the schedule, commuting dollars 
into pounds sterling. 

Tadle III. — American Federal Income-Tax. 

Income £1.000 2.000 4.000 12.000 20.000 100,000 

rax £1 ° 71 230 1,330 13.230 38,530 

From the information given I assume that £400 may be treated 
as an exempted minimum. 

1 Discussed by tho present writer in the Economic Journal, Vol. VII. : abovo, 

S, p. 110 . « Loe. ci /., p. 109. 

• As stated by the Guaranty Trust Company, Now York. 
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To determine a and /3 we must utilise two of the data, say, 
the tax on £1,000 income and that on £12,000. We have thus 
two equations : 

(1) a(12,000 - 400)0 = (12,000 — 400) — 1,356( = 10,244). 

(2) <1(1,000 — 400) 3 = (1,000 — 400) — 16( = 584). 

Whence (taking logarithms and eliminating a) I find for /3 , 0*907, 
and thence for a, 1*202, nearly. The construction will be found 
to fit fairly well at different points. For instance, for an income of 
£4,000 the calculated tax is £290, the actual tax is £230. For an 
income of £20,000 the calculated tax is about £3,000, the actual 
£3,230. Of course, if we had selected other points for an exact 
fit, we could have secured greater closeness of fit than now, in the 
neighbourhood of those points. But we cannot expect with only 
three constants at our disposal to obtain a good fit at all points. 

There is one tract, however, for which it is not in general 
possible to secure a good fit, namely, the lower extremity. As the 
income diminishes, we come to a point at which the tax is zero ; 
and if we descended below that point the tax would pass into a 
bounty ! This limit is given by equating the available income 
to the total (untaxed) income above the minimum, i.e.. 


(vi) ax* = x t 

whence x = a lll ~*. Thus in the example just now given, if 
Log a = 0*079, (3 = 0*907, we have for the limiting value the 
number of which the logarithm is 2*4 nearly, i.e., about 251. Which, 
added to 400, the minimum exempted, gives C51 for the figure 
below which the construction is not applicable. 

III. The new formula seems specially suited to serve as a 
sur-tax. It may thus complement the Cassel formula when that 
fails at the upper extremity. At a certain point the new tax may 
be as it were yoked on to one of the Cassel type. To avoid a jolt, 
it should be arranged that at the point of junction the sur-tax 
should be zero. 

To illustrate the composition of the formulae I recur to the 
statistics of the American income-tax, and proceed to arrange 
that when the income has reached £2,000, a sur-tax of the kind 
described should be superimposed on a Cassel tax. For the cal- 
culation of the Cassel tax I make the convenient assumption that 
the highest abatement for “ necessaries ” which the American 
millionaire can claim, the M of the formula, is £800. As before, 


I take £400 as the minimum abatement. Then by equation (iii) 
for any assigned income, X, we have T = r 8 QQ^ ^ ~^qq- ^ lis 
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formula must give us the whole tax for an income of £2,000, since 
the sur-tax is to be zero at that point. Putting for X 2,000, and 
for T the given taxation on an income of that size, viz. 71 (£), I 
find r = 0-05325. Now let us take an income well above £2,000, 
c.g., £ 20 , 000 , and determine the co-cfficients of a sur-tax so that 
it may both ( 1 ) start at £ 2 , 000 , and ( 2 ) at £ 20,000 may prescribe 
a tax which, superadded to the Cassel tax for that income, may 
be equal to the given tax, viz., £3,230. First, for the Cassel tax 
with the constants above stated I find 1023-25. The sur-tax 
therefore should contribute (3230 — 1023-25), or 2212-75. That is, 
the available income (on the supposition that the sur-tax only 
acted) should be (19000 — 2212-75) or 17387-25. We have thus 
the two equations : 

(1) al9600 a = 17387-25. 

(2) a 1000* = 1000. 

Whence I find for /3 0-952, and for a 1-425. It will be found that 
this construction gives a fairly good fit at points not too distant 
from those at which the fit is by construction exact. Thus for an 
income of £4,000 the tax is by calculation £311, actually £230. 

Satisfactory as this result appears, the formula from which 
it is deduced cannot be accepted as universally appropriate. For 
it violates the canon that, however large the income or capital 
may be, the tax should not be such as to dejirivc the taxjiaycr of 
the motive to work and save. To be sure, in the instance given 
the breakdown is far enough off. The taxable amount would 
have to rise to some millions of trillions sterling before reaching the 
point at which an increase of the total income would result in a 
diminution of the available income. And very generally, if, as 
commonly, I think, it could be arranged that the fixed ratio r of 
the Cassel part of the formula should be small, not exceeding, say, 
0-1 (10 per cent.), it may be expected that the breakdown is at a 
safe distance. 1 But possibly, and especially in a case above 
noticed, 2 the data may prove recalcitrant. 

IV. To be safe from the danger which has just been indicated, 
it might be better to yoke the new formula with that of Professor 
Cassel, not abreast, so to speak, but tandem. Let the Cassel tax 
act by itself up to an assigned figure, say, as before, £2,000 ; and 
thereafter let the new tax by itself rule. We have only to arrange 
that the new formula should give the same figure for the tax on 
that income as the Cassel formula, namely, the given figure 71; 
and also that it should satisfy the datum for any other income, 

* Compare noto 3 to p. 252, below. * Above, p. 247. 
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say, as before, £20,000. We thus obtain two equations for the 
constants a and namely : 

(1) a(lG00)* = 1600 — 71. 

(2) al9600* = 19600 — 3236. 

From which I find /3 = 0-946; a = 1-42. 

V. Another method of emjfioying the new formula (introduced 
in Section II.) as a sur-tax is to take for the primary tax, not the 
Cassel formula, but one of the new type, that one which does not 
become a bounty. 1 This condition is secured by putting a = 1 in 
the expression for the available income; which thus becomes of 
the form x b ( b less than unity). At a suitable point there is to 
be either added to, or, better, perhaps, substituted for, this 
formula one of the more general type ax *. 2 

The first arrangement is not perfectly safe. But the danger 
is not in practice, I think, to be much apprehended. Consider, 
for instance, the example given in the lecture above referred 
to (Levy on Capital). According to the formula there offered as 
representative of the present Knglish income-tax, the “available 
income, say y ( i.e the amount in excess of the exempted mini- 
mum, say .r, less by the tax), may be written : 

y = x* 7 * + l-22.f 002 — .v. 

The expression for y continues to increase with the increase of x t 
up to a value of x which is above £ 10 , 000 , 000,000 ! 3 

A geometrical representation of these constructions is offered 
on p. 253. 

The abscissa measured along the horizontal OA from the 
origin O denotes income or capital. The ordinate Xy correspond- 
ing to any abscissa OX denotes the amount that the taxpayer 
has at his disposal after paying the tax — including an exempted 
minimum. The ordinate can never rise above OB t a right line, 
making an angle of 45° with OA. OE denotes the exempted 
minimum ; an abatement varying for different persons, according 
to the number of children, etc. The abscissa ox measured from 
o as origin denotes the taxable income. The ordinate xy denotes 

* More exactly, does not become a bounty until the taxablo incomo is less 
than £ 1 . 

2 The expression for y the ordinate which represents tho available income 
becomes on the first plan x* — T, whero T is tho sur tax ; = x* — (x — axp) — 
x> + axP — x. Accordingly ^ = bx*~ l + 0 axP~ l — 1 ; an expression which may 

ultimately become negative ; just as the compound formula of Section III. 

* Analogously the example given below in Section VII.. though manufactured 
to exemplify difficulties, has no terrors for tho present method, which would 
continue to be applicable up to incomes over £100,000,000 ! 
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the available surplus, being the taxable amount minus the tax. 
The length intercepted between y and the line oB represents the 
tax. A right line, oC, dividing all ordinates in the same pro- 
portion, represents a uniformly proportional tax above a certain 
exempted minimum (Mill’s ideal). The curve-line oy is intended 
to represent a tax according to the formula of Professor Casscl. 
It will be observed that the rate of taxation (whether relatively 
to the total or the taxable surplus) continually increases. The 
abatement, too, continually increases. For, by equation (1), 
the abatement E = (rX — T) -r r = (rx — T) -r r -f- e. Now 
rx is denoted by TR in the figure; and T by yT \ and the curve 
is such that yR (as well as Ty) continually increases. 


e 



The Cassel tax is supposed to function independently up to 
the point y in the curve corresponding to x on the abscissa. At 
that point the new tax is substituted. Beyond that point the 
dotted curve yF represents the continuation of the Cassel curve, 
the rate continually approximating to r ; the vertical distance 
of the curve from the right line OC approximating to the limit 
r e )‘ The thick curve-line beyond y, yG , represents the 

new tax, as employed by itself in Section IV. The tax is such 
that y, the available surplus, continually increases; while, at 
the same time, T -r- x, the rate of taxation, also increases up to 
the limit of 100 per cent. The broken curve, which also diverges 
from y, represents the compound tax constituted by superim- 
posing the new formula upon that of Professor Cassel after the 
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manner shown in Section III. The hump at H in the curve, 
representing the available surplus, is designed to illustrate the 
particular case in which the compound formula would be 
inappropriate. 

The figure also serves to illustrate Section V. The thick curve 
to the right of the point y may still represent the new formula 
as substituted in Section IV. The line to the left of y is suited 
to represent the curve y = a* 6 as well as the curve which designates 
the available surplus according to the (generalised) Cassel formula ; 

for both of which curves ^ > 1, < 1. 


So far, we have taken no account of the circumstance that 
the number of persons enjoying an assigned income or capital 
varies with the amount assigned. To represent this varying 
number, there would be required another dimension, a third 
axis — say z — perpendicular to the plane of x and y , the plane 
of the paper. The curve in the plane xz , which represents the 
distribution of incomes, may be expected to fulfil a well-known 
law due to Pareto. 

VI. The systems which have been proposed encounter a for- 
midable rival in a formula suggested by Mr. Douglas White. 1 
Ho takes the exempted minimum as the unit of income. Then if 
the income measured in that unit = A' (to use our own notation), 
he in effect 2 puts for the rate of taxation (on the wholo income) 
r Log X , an expression which reduces to zero, as it ought, when 
X = c (t he exempted minimum). Considering that only two con- 
stants arc here employed, r and e in our notation, the success 
which Mr. White has obtained is remarkable. But it is not 
greater, I think, than that which attends our new formula (intro- 
duced in Section II. above) when limited to two constants ( in- 
cluding the abatement) by putting a = unity, as in Section V. 
The formula thus presented has the advantage of not involving 
the exempted minimum. It is free also from defects which 
may be attributed to the White formula in common with a more 
general form to which we now proceed. 

VII. Mr. White’s formula may be generalised by employing a 
similar form, with a new constant, referring to the taxable income 
(above the exempted minimum) ; as thus. 


= r Log(l + |) ; 


1 Economic Journal, Vol. XXI. (1011), p. 371 cl 8cq. 

a x must apologise to Mr. White and other authors for making rather free 
with their notations and conceptions for the purpose of the comparisons here 
instituted. 
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whore x is now, as before, the taxable surplus and p is the rate 
of taxation on that surplus ; c is a new constant. For example, to 
obtain a graduation on the lines of the American income-tax, let 
us operate on the data for incomes of £1000 and £50,000. Wo 
have then (putting for c, as before, 400) the two equations : 


( 1 ) 

( 2 ) 


T /. . 49G00\ 

’ L °g 0 + —r~) = 

r Log (l + — ) = 


131)30 

40000 

1G 

000 ’ 


Easily eliminating r, we obtain an equation for c which is approxi- 
mately satisfied by c = 1,600. The corresponding value of r is 
roughly 0-19. The formula thus obtained will be found to fit the 
given scale at different points fairly well. 

But the construction will not work so well in all cases. It is 
open to the same objection as the Casscl formula that it is un- 


suited to represent very steep graduation. If ^ is very large, 

Px 

larger than - 2 , then it may not be possible to find a value of c 

which complies with the data. A more serious defect is the 
liability to excess of taxation at the upper extremity. To exhibit 
this, suppose it to be prescribed that the taxation of an income 
of £1000 should be what it is for the present British income-tax, 
namely, £187 10s. on £870 (the surplus above £130); but that for 
the smaller income of £200 the tax should be much less than what 
it is according to the British income-tax, say, instead of £12, only 
£2 or a trifle less (on £70). As above remarked, 1 we cannot bo 
certain that a progression which looks anomalous may not be appro- 
priate to a (complementary) income-tax. The constants which 
satisfy these conditions are (roughly) r = 0-5, c = 512-4. Accord- 
ingly, in the neighbourhood of the points utilised, the formula 
thus furnished complies with the conditions of a workable pro- 
gressive tax. But consider a point at some distance from these 
tracts, above £50,000. For this size of income the formula gives 
a tax greater than the income ! But the extent of the failure is 
not fully shown by this result. At a much earlier stage, namely, 
just above £6,000, the formula ceases to be admissible because by 
increasing his income beyond this limit the taxpayer would incur 
loss. The broken curve ylJ in the figure may serve to represent 
this failure. On the suppositions just now made, H would 
correspond to a taxable surplus just above £6000. The point 
corresponding to £51,000 would be below the axis oa ! 

1 Above, p. 248. 
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This fiasco may be avoided by dovetailing a curve of the 
Type II. on to an initial tract of Type VII., after the manner 
shown in Section IV. 

VIII. There is a certain affinity between Mr. White’s formula 
and another which has been proposed in the Economic Journal 
by Mr. Steggall. 1 Mr. Steggall’s scheme presents two distinctive 
features : (a) that between certain limits, e.g., between 100 and 
1000 the tax on successive equal increments of income increases 
by an equal increment, e.g. t on the first hundred (exempted), 0; 
on the second hundred, 2d. in the pound ; on the third hundred, 
4 d.\ and so on. The total paid for ten hundreds will thus be 

0-f-2+4 + . . . -+- 18 , an arithmetical progression of which the 

sum is 00 , and accordingly the rate for 1,000 is 9 d. in the pound. 
If this rate of progression were to continue, we should reach the 
rate of a pound in the pound too soon. Accordingly (6) it is 
arranged that the rise of 9 d. in the rate per pound which occurred 
in the tract of income from £100 to £1000 should thereafter be 
spread over a larger tract from £1000 to £10,000. After £10,000 
the next rise of 9 d. is spread over the tract £10,000 to £100,000. 
And so on. It is this latter arrangement which has some affinity 
to Mr. White’s construction. 2 

The other feature (6) of Mr. Steggall’s plan is one that fre- 
quently appears in popular schemes of taxation. Numerous 
examples will be found in recent reports on the Income Tax. 3 A 
particularly good instance is furnished by the Wisconsin system. 
There the tax on successive increments of 1000 dollars each rises 
from the first thousand to the fifth by j per cent, for each 1000 
dollars up to the fifth thousand inclusive ; and the result of these 
rates on successive increments is shown as the “ true rate on whole 
amount” (of taxable income); 4 that is, the rate in the usual 
sense which has been here all along adopted. There is no essen- 
tial difference between the “ Tariff System,” 5 as it is called in 
the Report, in which each successive increment is subject to a 
rate increasing in arithmetical progression and the simpler plan 

* Vol. XXV. (1915), p. 136, cl scq. 

a Observing that tlio logarithm of the tnxablo income, x, increases by equal 
increments as the tax increases by increments of 9 d., let us suppose tlicso incre- 
ments to become indefinitely small; and we obtain the simple relation X = 10* ; 

where R is the rate of taxation ( = T/X ) ; 6 is a constant : whence /? = _ log X, 

which corresponds to Mr. White's formula, mutatis mutandis. 

3 See 1900, 3G5 ; and 1913 [Cd. 7100 J, passim. 

4 Loc. cit. (1913), p. 178. The rise of the rate by stops of half per cent, 
from the fifth to the thirteenth thousand is similarly treated. 

6 Loc. cit., p. 6. 
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in which the rate reckoned on the whole taxable quantity increases 
in an arithmetical progression. 1 

To obtain a continuous curve corresponding to the series of 
steps presented by such arithmetical progression, let us suppose 
that in any tract in which there is a uniform progression of the 
sort the steps become smaller and smaller. 2 In the limit the curve 
representing the rate of taxation will be a parabola. The common 
parabola emerges as an eighth form, as a candidate for the repre- 
sentation of the rate of taxation ; and accordingly for the tax and 
the available surplus, a parabola of the third degree. The con- 
struction is onlj' applicable to short tracts; otherwise, the 
continued increase of the tax would be fatal. 

IX. The parabola of higher degrees naturally follows here. 
The formula is recommended by its common use in many branches 
of physics. It is not, however, applicable to all branches. It is 
not adapted, for instance, to represent the extremities of groups 
of observations. For much the same reason it seems unsuited to 
represent taxation of the higher incomes and capitals. It has, 
however, the distinction of being, as far as I know, the highest 
in the mathematical sense of all formulae actually adopted in the 
financial regulations of a great country. In the income-tax 
adopted by the Commonwealth of Australia, 3 for the tract of 
income between £2,000 and £0,500, the expression for the tax 
(in pounds sterling) is : — 


5333-3 — 5x -f- 


1 2-583-t 2 
10 3 


1-06 , 

J 3 

10 « 


0;°3 4 . 

10 ° 1 • 


where x is the taxable income over and above the abatement 
which is deducted from the total income. For incomes between 
£546 and £2000 there is another parabola, one of the third 
degree. Below £546 the formula is more simply arithmetical. 
There is an abatement decreasing with the amount of income. If 
we regard each boundary of a discontinuous tract as impairing 


* Some relations of the two systems aro well exhibited in the Mathematical 
Gazette for May 1910, referring to the Australian Commonwealth income-tax. 

* Lot us suppose that the tract of finite extent a is divided into an indefinitely 
largo numbor of steps, each measuring Ax. Now at each of these small steps 
lot thoro bo added to tlio rate of taxation the very small quantity 6 ax* (6 u 
finite constant). Then the sum of the arithmetical progression which represents 

increasoof the rate in the tract under consideration is - — (— — Ox&ax*: i.e. *ba 7 . 

2 Ax \ ax / 2 

Thus the increase of the rate of income is given by a parabola, of which a measured 
from the beginning of the finite tract may bo taken as the abscissa. 

3 See Official Year-book of tlio Commonwealth of Australia for 1901-15; No. 
0, 1010, pp. 725-20. 

VOL. II. S 
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simplicity and mathematical elegance in the same degree as an 
additional constant, we must pronounce the Australian tax some- 
what deficient in that quality ; taking into account the number of 
arbitrary boundaries, as well as of constants proper. In spite of, 
or rather in consequence of, its mathematical elaboration, the Aus- 
tralian formula has hardly any advantage in respect of continuity 
over the formless British income-tax. 

X. If it is thought desirable to employ more constants than 
enter into the formula; of Sections III. and IV. — that is, four 
excluding the exempted minimum — it is easy to take on an 
additional tax of the new type after the manner shown in those 
Sections. 

To resume and conclude. Several formulas old and new have 
been compared in respect of their use for the purpose of graduat- 
ing taxes. In this comparison regard has been had to certain 
general conditions which should be fulfilled so far as practicable 
and consistent with each other. The conditions taken account of 
are chicfiy ( 1 ) that the f unctions employed should be continuous; 
(2) that they should be familiar; (3) that the amount of taxation 
should never be so great as to make it the interest of the taxpayer 
not to increase his income or capital ; (4) that the rate of taxa- 
tion, as the income or capital increases indefinitely, should con- 
verge not to a proper fraction (a percentage less than 100), but to 
unity (100 per cent.); (5) that the abatement which is to bo 
free from taxation on various grounds (children, insurance, etc.) 
should not enter as a constant into the formula for graduation. 
To which it is perhaps to be added (6) that some of the constants 
should bo, like the abatement, determinable from considerations of 
expediency other than their effect upon the result of the calcula- 
tion, the amount of contribution prescribed by the formula. 
Comparing proposed schemes, it is not possible to arrange them in 
an order of merit abstractly, without knowing firstly the end in 
view — in particular at what points of taxable income (or capital) it 
is expedient to lighten or tighten taxation — and secondly, the 
means available — in particular how many constants may be 
employed. If the graduation required is not very steep, several 
formula; may be appropriate which would otherwise become 
impracticable. If the number of available constants is given, 
certain hypothetical preferences may be expressed. 

If (exclusive of, or in addition to, the exempted minimum) 
only one constant is allowed, the form recommended is 

T = x — x h . 
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where T is the tax, x is the taxable income or capital, b is a proper 
fraction. If there are (besides the abatement, as before) two 
constants, we have a choice between these two expressions : 

(1) T = arqb < 2 > T = «■ Log(i + -)- 1 

Sometimes, if the graduation is not very steep, the latter is pre- 
ferable ; but it may be much worse. If it is advisable to have as 
many as, and not more than, three constants (besides the abate- 
ment) there is recommended a combination of two prescriptions, 2 
namely, (1) T l = .r — a: 6 , (2) T 2 = a- — ax*. 

If four constants are to be utilised, there may be advised a 
combination of the two taxes : 

v 7*2 

= 3/ x (2) I'z — X — ax*. 

By taking on an additional T, or more than one, any number of 
constants, odd or even, may analogously be employed. 

1 Ordinary logarithms. 

* 2*1 >a to bo taken by itsolf up to a certain point — such a point, for instance, 
as that at which the super-tax begins in the British system. After that point 
oithor T t and T t aro to bo compounded, or, perhaps prcforably, T t is to bo 
omployed by itsolf. 
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FORMULAE FOR GRADUATING TAXATION 

[The following article appeared in the Economic Journal, 
1920, under the title “ Mathematical Formulae and the Royal 
Commission on the Income-tax/’ The formulae which it is the 
purpose of the article to recommend, though described as 
“ Mathematical,” involve no higher mathematics than the 
operations mentioned in the preceding article (Y). There is 
here emphasised a caution which was alluded to in that article : 
that formulae are only means to ends which must be prescribed 
by other than mathematical considerations (Y, p. 258). Where 
and how much to lighten or tighten the pressure of taxation 
must be, as Professor Pigou teaches (below, p. 262), “ arrived at 
by general reasoning.” There is no connection between graduation 
undertaken for the purposes herein described and the schemes 
of the graduation-crank who assumes that a distribution of fiscal 
burdens must be equitable because it conforms to a neat and 
pretty formula. 

It may be well perhaps to quote some evidence bearing on 
this point given by the present writer before the late Royal 
Commission on the Income-tax [Cmd. 288, 4]. Sir Josiali Stamp 
having asked with reference to curves representing different 
principles of graduation : “ Is there anything which tells us 

which is really the more just curve? ” (Q. 11,815), the answer 
was : “ No, I am rather doubtful about the point at which you 
should lighten or tighten the tax. Certainly, from mere know- 
ledge of curves, you cannot get any such ethical proposition as that. 
It must bo from people who have knowledge of the facts, and 
make mathematics their servant to carry out their ideal. How 
they would get it, I am sure I don't know. ...” But ” 6ome 
formulce would assist common-sense.” . . . (11,816). “It may 
assist you to have only one or perhaps two screws to turn ; you 
can let out here and tighten there with more facility than you 
otherwise could ; but as to showing exactly where you should 
tighten or not, that is beyond my science.”] 
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The grounds on which the Commission reject the use of 
graduation formula© are to be examined here. Their objections 
are summarised in the form of quotations from two expert 
witnesses (Report, 132). 

I. The first passage, from the evidence of Dr. Stamp, is 
directed against the use of a formula purporting to express the 
ideal relation between amount of income and amount of tax. 
In the context Dr. Stamp shows that it would be very difficult 
to obtain " a single comprehensive tax return for a year," as the 
practical application of such a graduation form would require 
(9583). 1 Moreover, whereas different formula* are proposed, *‘ it 
is impossible to say which of the various curves trul}' represent 
that principle of equality of sacrifice they purport to embody ” 
(9609). “ That function is necessarily unknown," as Professor 

Pigou puts it (4274). Again, as Professor Pigou suggests, it is not 
enough to secure equal sacrifice ; “ minimum aggregate sacrifice " 
must be taken into account (4256). Where the data are so vague 
the deduction must be “ in the air " (Pigou, 4271, 2). 

Yet the premises, however inadequate to the deduction of a 
definite formula, may suffice for a certain negative conclusion. The 
ground which will not serve as the foundation of the elaborate 
edifice designed may yet be solid enough to support a battering- 
ram capable of being directed against simpler edifices in the 
neighbourhood. First (a), so far as equal sacrifice is supplanted 
by minimum aggregate sacrifice, whatever presumption in favour 
of progressive taxation is afforded by the principle of equal 
sacrifice becomes strengthened. “ The case for (progressive) 
graduation is stronger" (Pigou, 4258). Now (/3) some presump- 
tion in favour of progressive taxation is afforded by the principle 
of equal sacrifice. " The function," according to which the satis- 
faction attending income — and the sacrifice attending taxation 

varies, is, indeed, " necessarily unknown " (4274). But some- 
thing about that function is known, or at least strongly presumed, 
namely, that satisfaction as dependent on income increases at a 
rate which diminishes more rapidly than does the rate of increase 
pertaining to the simple function proposed by Bernoulli as apt 
to represent the relation of means to satisfaction. 2 At least it 
may be safely assumed that the function has not the opposite 

* The bracketed figures refer to the paragraphs in the Evidence. 

* In short it is presumed that the function is of the hypor-Bomoullian 
kind doscribcd above, S, p. 108; whore evidenco in favour of tho presumption is 
submitted. More recently Professor Pigou in Wealth and Welfare lends his 
authority to tho presumption; and it is now commonly, though not universally, 
accepted. 
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character, that which would justify regressive taxation. 1 Thus, 
if either of the propositions a and /3 — and, a fortiori , if both — hold 
good, it follows that the common arrangement according to which 
the rate of taxation (the ratio of the tax to the total, or to the 
taxable, income) rises to a certain maximum, and thereafter 
remains constant 2 (however large the income), is contrary to the 
(distributional) first principles of taxation. The graduation pro- 
posed by the Commission is open to this criticism, in so far as the 
rate of taxation, though not perfectly stationary, increases very 
gently for incomes above £20,000. It is not significant for the 
purpose of this negative conclusion that super-tax and the income- 
tax proper arc based on returns for different years. The additions 
by which the “ effective rate ” for the 44 total ” of income-tax and 
super-tax is computed by the Commissioners in the tables of the 
second Appendix to the Report arc accurate enough to justify this 
criticism. 3 Of course, the unprogressive character of the scheme 
may admit of justification on productional grounds. (Cp. 4012, 
4119, 435G, 1 1787, et passim.) 

II. The above use of the materials which some enthusiasts have 
attempted to use for the purpose of constructing an ideally just 
graduation is quite consistent with the view that such a construc- 
tion is impossible. Having exposed that impossibility, Professor 
Pigou in the course of his searching questions, goes on to educe 
“ the real purpose of the thing ” (4271). 44 When you have got 

certain points on your scale arrived at by general reasoning, 4 then 
a mathematical formula can give you a means of interpolating.” 
The 44 interpolation ” contemplated (by the present writer at least) 
is of the kind which, given a set of figures (forming, say, tho 
“ argument,” or first column of a table), deduces a corresponding 
set of figures (to form the entries in the table) by means of a 
formula, or definite function. It is thus that actuaries deduce tho 
mortality at different ages by means of the Gompcrtz or Gompertz- 
Makeham Law. The Pearson ian curves which play a great part 
in modern statistics are of this type. 

To interpolation of this kind it may be objected that, in the 
words of the second passage adduced by the Commission, 44 it 
would try the temper of all taxpayers ” (Report 132). Or, as 

1 Above, S. p. 108. 

a Cp. above, p. 249. 

3 Nor need tho objection that tho income-tax does not form tho whole of taxa- 
tion (cp. above, p. 248) give us pause, with reference to so rough an estimate ; 
especially when it is observed that indirect taxation (and part at least of local 
taxation) is proportional to expended income. 

4 Cp. Stamp, “ tho common sense and instinctive judgment of the people 
(Report, loc. cit .); Hopkins, “a matter of common judgment” (213). 
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Mr. Hopkins, the witness cited, says elsewhere, “ a mathematical 
formula would try the intelligence of a large proportion of the 
general public.” “ The time of the tax officials would thus bo 
occupied ... in striving to appease distracted taxpayers by ex- 
plaining the complications of the system ” (4017). But why, it 
may be asked, should the general public want to have the com- 
plications explained? They are concerned only with the amount 
that each has to pay. A statement in the form of a table of the 
amounts calculated by the formula is sufficient ( cj> . 4337, 11,827). 
Cannot the general public read the dial of a town clock without 
going behind to inspect the works ? Must not even the more 
intelligent be content with a general knowledge of the principle 
on which time is measured, without going into the niceties of 
“ escapements,” ” gridiron pendulums,” and the like? May not 
the general public be satisfied that the dictates of “ general 
reasoning,” “ common-sense and instinctive judgment,” 1 are ful- 
filled by the scale of graduation, w ithout comprehending the par- 
ticular method of interpolation ? This is one of the questions on 
which the logic of a student is of little weight against the judg- 
ment of official experts ; so long, at least, as that judgment is 
confined to particular concrete cases — for instance, the testimony 
of Mr. Hopkins that mathematical formulas have “ no practical 
application to the income-tax as it stands in this country at the 
present day ” (4079). 

A similar remark applies to the objection described by the 
Commission as ” most serious and almost insuperable,” namely, 
the necessity of determining the exact total income of the tax- 
payer ” (Report 133). 2 But that this objection is not universally 
applicable may be shown by an argumentum ad hominem or ad 
vigintiviros , tho Commissioners, whose own scheme is nearly as 
open to this objection as one founded on a mathematical formula. 
To show this let us compare their scheme with formulai of gradua- 
tion proposed in the Economic Journal. 3 We may employ the 
tests which they prescribe, namely, “ (a) practicability, especially 
so far as the conditions under which total income may be cal- 
culated are concerned ; (6) equity, that is to say, the necessity 
for increasing the rate of tax steadily as the total income 

1 Above p. 262, note 4. 

2 Cp. Hopkins (4017). “ If the present simplo methods of graduation woro 

discarded in favour of some mathematical formula under which tho rate of tax 
varied with, say, each pound of income, it would bo necessary to know tho exact 
amount of tho total incomo before an assessment upon any part of the income 
could bo accurately made.” 

• Above, p. 249 et atq. 
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increases . . . ; (c) simplicity in explanation and ease in compre- 
hension ” (Report, 135). The comparison is most conveniently 
made in the simple case of the taxpayer being a “ single ” person, 
and the income all “ investment.*’ The taxation proposed by the 
Commission is twofold, income-tax (proper) and super-tax. 

The first tax is arrived at thus. Deduct £135 from the 
total income, and on the remainder, the “ taxable income,” 
impose a tax of 35. in the pound, up to the limit of £360 total 
income, that is, on £225 taxable income. On the portion of taxable 
income above that limit impose a tax of 65. in the pound. This 
scheme may challenge comparison with one proposed in the 
Economic Journal, according to which the rate of taxation is 
given by the formula 

r x +7v ; 

where x is the taxable income, the remainder over and above an 
exempted minimum; r and L x are constants to be adjusted to 
conditions such as those stated by Professor Pigou in a passage 
above cited. 

With reference to the first tract of income from £135 to £360, 
it may be admitted that, at least in this country at the present 
day, the Commission's scheme passes the first test better than 
its rival. If the taxpayer is charged at the uniform rate through- 
out that tract, he is under less temptation to transfer his income 
by misrepresentation to a figure at which the rate is lower; and 
there will be less need of revising local assessments (Report, 133). 
But this advantage ends at the limit £360. Thereafter the 
“ effective rate of taxation ” on the total income, or on the tax- 
able income — an equally appropriate conception — varies con- 
tinuously for the Commission's scheme, just as well as according 
to the formula. If l is the limit at which the tax ceases to be 
simply proportional, and r is the standard rate (Report, 149), the 

1 Thin constant L, called M in articlo Y, is not to bo identified 
with the constant, also called A/ , there employed in Prof. Cassel's schomo to 
ropresent the maximum abatement. Z. might bo regarded ns the excess of the 
maximum abatement above the minimum of subsistence, say £135.. But that 
conception is not sufficiently general. Thus the formula might well bo adapted 
to present a sot of rates corresponding to tho scale (income-tax plus super-tax) 
proposed by the Commission between incomes of £2000 and £20,000. If we de- 
termine L (and r) so that tho taxes at those points should bo the same as given 
by tho formulie and by tho Commission (for single persons and income all invest- 
ment), L proves to bo above £1500. tho total abatement abovo £1000 ! In tho 
words of tho Commission, a “ difficulty wo\>ld bo experienced in convincing people 
with small incomes ” that taxpayers with large incomes might properly receive 
an abatement so much larger than that allowed to small incomes (Report, 138). 
See above, p. 24 6. 
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rate of taxation on the taxable income isr- — ; where, as before, 

.r is the taxable income . 1 This rate varies continuously with x just 
as much as that above given by the formula. Whatever practical 
expedients are employed to meet the difficulty in the one case are 
surely equally admissible in the other. On the first count, then, 
(a) the two candidates are equal. Considering next the third test 
(c), simplicity, can it be maintained that there is much difference 
in this respect between the two expressions for the effective rate 

on the taxable income, viz. r — ■ ‘ l and r 1 . ? Lastly, (5) as 

X X "I" iv 

to equity and steady increase, let us compare the graduation 
determined by the formula with that prescribed by the Commis- 
sion (for incomes above £360). Whereas there are two constants 
at our disposal, r and L, let us determine them so that the formula 
may coincide with the Commission’s scheme at two points con- 
sidered as the “ certain points on your scale arrived at by general 
reasoning ’’ (Pigou) or “ instinctive judgment ” (Stamp ). 2 The 
limit £360 (£225 above the exempted minimum (£135)) may 
properly be taken as one of those points . 3 Let us take £2000 
for the other point . 4 We have then two simple equations to 
determine r and L . 5 The resulting values are r = 0 32058 ( 65 . Gd. 
in the pound) ; L = 255-869.* Using these values for the con- 
stants, let us determine the tax according to the formula at several 
points, and compare the figures with those of the Commission. 


Table I. — Comparing Taxes according to A the Scheme of the 
Commission t and B the Formula. 

Income in pounds . . . 360 600 700 1000 

Tax A 33-76 75-76 135-75 275-75 

Tax B 33-75 08-79 124-75 214-00 


1500 

375-75 

307-30 


2000 

525-75 

525-76 


There seems to be no significant difference between the two 

* Tho tax is Jr/ + r(x — /) = r(x — J/). Accordingly tho rate of taxation is 

* Above, p. 262. 

* Especially if it bo conceded that tho formula is not to apply below that limit, 
tho offcctivo rate for tho tract below (and at tho limit) being tho same us what it 
is in tho Commission’s scheme, viz. 3*. por pound on tho taxablo income. 

4 Of course, if preferred, wo might take for tho other datum tho " standard ” 
ratio r — t -3 ; with the result of greater consilience for the higher incomes, less for 
tho lower ones. 

8 (1) f mTs - 33 75 < 2 > 


r _ 1805, _ = 525- 
L + 1805 


Tho figures on tho right of tho equations are obtained from tho directions given in 
Part I. of tho Report; supplemented by Table I. in Appendix II. 

• Of course in practice round numbers would be employed. 
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sets of figures. A similar indifference is shown by a comparison 
of the effective rates of taxation. 

Table II. — Comparison of Effective Rates according to A the 
Commission Scheine , B the Formula. 


Income in pounds . . 3C0 500 700 1000 1500 2000 

A 1/10* 3/0$ 3/10$ 4/0 5/0 5/3 

B 1/10$ 2/0 3/7 4/3$ 4/11 5/3 


The effective rates of taxation on the taxable income present a 
similar comparison. In point of equity and gradual increase 
there is nothing to choose between the two schemes. 

The above comparison illustrates a property of some import- 
ance belonging to the sort of “ interpolation ” with which we are 
here concerned. If the constants are determined so that the 
formula shall fit exactly at a few points, it will generally be found 
to fit approximately in the neighbourhood of, and even to a con- 
siderable distance from, these points. The property was brought 
prominently under the notice of the Statistical Society on the 
occasion when Dr. Brownlee read a paper advocating a new 
formula for the graduation of a Mortality Table . 1 

Now let us go on to the second tax with which the Commis- 
sion deals, the super-tax. And let no difficulty be created by the 
circumstance that the two taxes are not based on returns for the 
same year. The task of interpolation is not hampered by that 
circumstance ; test (a) is passed triumphantly. For all that we 
have to do is to find a simple formula which will adequately repre- 
sent the schemo proposed by the Commission (Report, 152). 
Here is the scheme : 

Table III. — Showing Rates of Super -tax proposed by the 

Commission . 

Incomo in thou- 
sands ... 2 2 5 3 4 5 6 7 8 0 10 20 

Rates in succes- 
sive zone . . 1/0 2 2/0 3 3/0 4 4/0 6 6 6 

This scheme is like the “ Scene of Man ” according to Pope — 
“ A mighty maze, but not without a plan.’* Over a portion of 
the tract dealt with, from three to nine thousand, a certain law 
is discernible. With reference to that portion we may say, in 

1 Journal, Vol. LXXXII. (1919). Dr. Major Greenwood, giving his own and 
Mr. Yule’s experience, said “ they could fit the same data to this (the same) 
degree of accuracy by formulae from two contradictory theories, the mathematical 
expressions of which were totally distinct one from another ” ( loc . cit. p. 67). 
Similar testimony was borne by another speaker (p. 75), with the reservation 
that the functions employed should be of a kind suited to the subjeot matter. 
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the words of a Commissioner, “ the regularity of the curve ought 
to be sufficient almost to satisfy the soul of a mathematician ” 
(4128). The satisfaction would be greater if, instead of making 
five steps each of length corresponding to £1000 and of height 
6 d. t there was a continuous rise in the rate; represented by a 
simple equation. 1 The total tax (above the point where regularity 
set in) would then be represented by a simple parabola instead 
of a discontinuous series of right lines. 

But we are not concerned now with this partial regularity ; 
our task is, rather, to represent the whole scheme by a simple 
formula. To carry in mind and comprehend the Commission’s 
scheme, a number of features must be attended to ; there are a 
great many “ things to remember,” in the phrase of one of (he 
expert witnesses. 2 There is first the starting-point, £2000; but 
this need not be counted against the scheme, as any rival scheme 
must also have a starting-point. Then there are the length £500 
and the height Is. (id. of the first step, two “ things to remem- 
ber ” ; likewise the length of the second step £500 and the height 
6 d., two more things. Then we enter on a tract characterised 
by steps of equal length £1000, and equal height (id. There are 
thus only two things to remember about that tract up to the point 
at which it stops, £9000, which makes another thing. The length 
and breadth of the next step (up to £10,000) count for two more 
things ; and the step to £20,000 means two more. 3 Altogether, in 
order to comprehend the scheme, eleven details must be carried 
in mind. A tyro at golf complained that he could only make a 
good stroke when he kept in mind, and simultaneously attended 
to, a dozen rules (as to the position and movement of his clubs 
and limbs) which he had been taught by the professional. Now 
suppose, as some experts teach, that all the points which the 
golfer should observe are summed up in this one commandment, 

“ Keep your eye on the ball ; ” would not this be favourable to 
“ simplicity in explanation and ease in comprehension ” (test c) ? 
That is the sort of advantage which an interpolating formula 
offers to the practice of finance. There can be found an expres- 
sion for the super-tax at any point of the scale from £2000 to 
£20,000 which involves only two constants. Nor are they 
involved in a complicated fashion. Indeed, the expression is 

1 E.g., y = rx; x being the incomo above £3000, and y the rate on that excess. 
The total tax would bo given by tho integral of y. viz. J rx*. Contrast the 
expression for tho total tax according to tho Commission’s scheme given below. 
Note to p. 208. 

* Mr. Hopkins, doprocating the use of a tablo giving the tax payable on oach 
of several incomes. * Cp. below, p. 268. 
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simpler than the expression for the super-tax at a point in that 
part of the Commission scale which alone admits of a general 
expression, the tract beginning at £3000 and ending at £9000. 1 
The rule to be proposed is nearly as simple as that which applies 
to the first tract of the Commission's income- tax ; which is the 
simplest possible, simple proportion. According to that rule, if 
x is the taxable income, and t is the tax to be paid thereon, 
t = rx , where r is a proper fraction. It comes to the same to 
say that, if y is the disposable income, that which remains over 
after the tax t has been paid, y = bx, where b = 1 — r (also a 
proper fraction). That is the formula for unprogressive taxation. 
For progressive taxation, let us put a formula which seems next 
to that in simplicity, namely : 

Log y = b Log x. 

Mr. Hopkins, who so ably voices official objection to mathematical 
complications, would, it may be hoped, not object to the use of 
logarithms as calculated to try the temper and intelligence of the 
general public. For Mr. Hopkins himself employs logarithms for 
the purpose of exhibiting schemes of taxation. He writes : “ The 
divisions of the line representing the amount of income in this 
and the following graphs are based not on the actual amount of 
the income, but on the logarithm of the amount of the income ” 
(Royal Commission on Income-tax, Instalment II., p. 81 et 
seq.). Our graph would differ from his only in having both axes 
based on logarithms. Let the axis of x represent the logarithm 
of taxable income ; and let the disposable income be measured on 
the axis of y. Then the simple equation, y = bx , represented by a 
line on a diagram, represents the (logarithm of the) disposable 
income corresponding to any assigned value of the (logarithm of 
the) taxable income. If another constant is required, there should 
be added to the expression for y another constant, say, A, or 
Log a 2 With reference to the case under consideration, the ratio 
of any y to the corresponding x is taken to be about 0 9; and the 

1 If .r is tho amount in pounds of income abovo £3000 (and below £0000), and 
n is tho number of integer thousands in r. tho general expression for the super-tax 
on 3000 x is according to tho rules of tho Commission : 

87 . 6 + *(_*. + (n + 1,1) - ^tl’l >000. 

35 + ooo 1 + ,ooo( 1 L + 1) + >ooo( 1 L + 1) + • - • + ‘ooo(l + £ 

+ (x - »1000)(I + (n + 1,1) = 87-5 

+ Kro + ( " + *>») ~ + '’-To 1000 + — ^-'Vo' 000 ] 

2 The equation Log y = Log a + b Log * is identical with the perhaps less 
familiar form given above, y = a x*. 


[■ 
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constant addendum 0 32; constants determined as follows. To 
fit the formula to the Commission's super-tax, assumed to be 
agreeable to the judgment of the wise, let us take as the points 
“ arrived at by general reasoning,” in Professor Pigou’s phrase, 
£2000 and £10,000; for which the amounts of super-tax are 
respectively nil and £1462 (for single persons, with income all 
“ investment”; Report, Appendix II., Table No. 4). We have 
thus two simple equations 1 * whereby to determine the constants 
a and b. Solving these equations, we obtain : Log a = 0 32419, 
b = 0 90179. These constants are employed to find the disposable 
income and thence the tax payable for any amount of income 
between £2000 and £20,000. Some comparisons with the scheme 
of the Commission are presented. 


Table IV . — Comparing Super-lav A according to the Commission , 
and B according to the Formula. 


Incomo in pounds 

. . 2000 

5000 

7000 

10.000 

15.000 

20.000 

Super-tax A 

. . 0 

302 

737 

1402 

2712 

3902 

Supertax B 

. . 0 

443 4 

853*0 

1402 

2097 

4050 * 


The comparison of these figures with those proposed by the 
Commission will show that test (b) is satisfied by the new curve. 

No doubt, if we advance far beyond £20,000, the characteristic 
property of interpolation which has been noticed 3 will cease to 
operate ; there arises discrepancy of the kind shown below : 


Table V . — Comparing the Effective Rates of Suj?er-tax on Incomes 
above £20,000 according to A the Commission's Scheme, and 
B the Formula * 


Incomo in pounds . 

. 20,000 

50,000 

100,000 

500,000 

1,000,000 

Effective rate A 

. 3/11$ 

4/10$ 

5/2$ 

5/5 

5/5$ 

Effective rate B 

• 4/0$ 

5/6 

6/4$ 

8/4$ 

9/1$ 


1 (1) Log a + b Log 2000 = Log 2000; (2) Log a + b Log 10,000 = Log 
(10,000 — 1462). 

* Of course other pivots might have boon used for the purpose of obtaining 
a formula of the proposed typo corresponding to the schemo of tho Commission 
(presumed to bo just); for instance, 2000 as before, and 7000 for which tho super- 
tax, according to the Commission, is 737. Whence by parity of reasoning thcro 
is found b = *01101 and Log a = -29370. Which constants being inserted in tho 
formula will give a scale similar in its general features to Table IV. 

* Above. 

* When an income-tax of so much ( e.g ., 6s.) por pound is added to a super-tax 
framed as above, thoro will ultimately (for incomes above somo millions sterling 
per ann. I) be reached a stage at which the tax-payer will havo no motive to in- 
crease his income (see above, p. 251 et seq.). But, if necessary, this breakdown 
can be indefinitely deferred .by putting for " Log * " in the formula "Log 
(1 — y)xi ” where y is a proper fraction not exceeding the rate of the income-tax 
(e.g. t -3). 
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If, then, the flattening of the rate for the upper incomes was 
deliberate on the part of the Commission, the new formula will 
cease to correspond to their judgment. But if there was a 
minority, as we may surmise, 1 in favour of a more severe pro- 
gression, they might welcome a formula which embodies their 
ideal without any additional complication ; whereas, to effect a 
similar graduation (above £20,000) on the lines of the Commis- 
sion, some dozen additional “ things to remember ” might be 
required. Or, if the requirements of a just progression were 
thought not to be quite satisfied by the formula, it would be easy 
to introduce one or more additional functions of the same type, 
tightening or lightening the tax at different points according to the 
judgment of experts and the sense of the community. 2 The 
Chancellor of the Exchequer, employing a formula which of all 
appropriate to progressive taxation seems one of the simplest, 8 
may hope with some confidence to construct a scale of taxation 
not very different from the ideal scale, could it be discovered. 
He would be in the fortunate position of the statistician when, 
having to combine observations dispersed according to some 
unknown law, he selects, out of the innumerable possible methods 
of averaging, a familiar one — the arithmetic mean ; or when, in 
the construction of an index-number, he employs some handy 
system of weights, the true system not being ascertainable. The 
statistician may be certain that the methods practised will not 
yield the best result conceivable; but he may also presume 
that the result of the ideally best method is likely not to differ 
widely from that of his fairly good method. Something of the 
confidence which the theory of probabilities imparts to statistics 
the characteristic property of interpolation 4 may impart to fiscal 
practice. 

Altogether, the Commission seem not to have done justice to 
the use of mathematical formulae for the purpose of interpolation. 
They justly reject formulae purporting to express an ideal scale 
of taxation. But they do not recognise that some approach to 
the ideal is possible by way of interpolation. 

1 Asked if ho agreed to graduation leading to " practical extinction beyond 
n certain point,” Dr. Stamp replied, " I hesitate to say extinction, but I think 
severe progression” (9791). 1 Cp. above, p. 262. 

* As the classical utility-function log x/c (whero x is the total income and c 
the minimum of subsistence), perhaps the simplest function which fulfils the 
condition of continual increaso at o decreasing rate, leads to the (unprogrossive) 
rate of taxation r = constant ; so the next simplest function that increases less 

rapidly, viz. log log xlc, leads to the (progressive) rate r = const. X log -. 

4 Above, p. 266. 
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M 

ON THE APPLICATION OF MATHEMATICS TO 
POLITICAL ECONOMY 

[This is the Presidential Address delivered to Section F of 
the British Association in 1889. Mathematics are described as a 
useful, though not an indispensable adjunct to economic studies; 
a finish to the training of an economist comparable with a know- 
ledge of the Classics as part of a general education. Mathematical 
conceptions are found to be specially appropriate to the cases, 
frequent in economics, where there are several mutually dependent 
variable quantities ; and where it is required to determine the 
maximum value of a quantity dependent on several variables. 

If the subjects which would now be described as " quasi-rent ” 
and “ external economies ” are inadequately treated in this 
Address, it should be remembered that the Address was delivered 
before the publication of the Principles of Economics .] 


At the meeting of the British Association which was held at 
Cambridge about a quarter of a century ago, Jevons submitted to 
this section a “ general mathematical theory of political economy,” 
which, as he himself records, was “ received without a word of 
interest or belief.” I propose to consider the justice of the 
unfavourable verdict which our predecessors appear to have 
passed on the mathematical method introduced by Jevons. 

There is some difficulty in discussing so abstruse a subject in 
this place. It is as if one should discourse on the advantages of 
classical education on an occasion on which it might seem pedantic 
to cite the learned languages. I shall evade this difficulty by 
addressing to students some appended notes, 1 which, like the boy 
of the proverb, are to be seen, not heard. 

The cardinal article of Jevons’s theory is that the value in 
1 The appended notes are referred to by letters of the alphabet, thus : (a), 
von. n. 273 T 
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exchange of a commodity measures, or corresponds to, the utility 
of the least useful portion of that commodity. What a person 
pays per month or year for a sack or ton of coal is not what he 
would be willing to give for the same rather than be without fuel 
altogether. Rather the price is proportioned to the advantage 
which the consumer expects from the portion which he could 
best dispense with — to the “ final utility, in Jevons’s happy 
phrase. 

I shall not be expected here to dwell on a subject which has 
been elucidated in treatises of world-wide reputation, such as 
those of Professors Marshall, Sidgwick, Walker, and I would add 
Professor Nicholson's article on Value in the Encyclopaedia 
Britannica. Those writers seem to present what I may call the 
economical kernel of Jevons's theory divested of the mathematical 
shell in which it was originally enclosed ; whereas my object is to 
consider the use of that shell : whether it is to be regarded as 
a protection or an encumbrance. 

I may begin by removing an objection which the mere state- 
ment of the question raises. The idea of reducing human actions 
to mathematical rule may present itself to common sense as 
absurd. One is reminded of Swift's “ Laputa,” where the beef 
was cut into rhomboids and the pudding into a cycloid, and the 
tailor constructed a very ill-fitting suit by means of rule and 
compasses. It should be understood, however, that the new 
method of economical reasoning does not claim more precision 
than what has long been conceded to another department of 
science applied to human affairs, namely, Statistics. It is now a 
commonplace that actions such as suicide and marriage, springing 
from the most capricious motives, and in respect of which the 
conduct of individuals most defies prediction, may yet, when 
taken in the aggregate, be regarded as constant and uniform. 
The advantage of what lias been called the law of large numbers 
may equally be enjoyed by a theory which deals with markets 
and combinations. 

But, indeed, even the limited degree of arithmetical precision 
which is proper to statistical generalisations need not be claimed by 
our mathematical method rightly understood. It is concerned with 
quantity, indeed, but not necessarily with number. It is not so 
much a political arithmetic as a sort of economic algebra, in which 
the problem is not to find x and y in terms of given quantities, 
but rather to discover loose quantitative relations of the form : 
x is greater or less than y\ and increases or decreases with the 
increase of 2. 
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Such is the character of what may be called perhaps the leading 
proposition in this calculus, namely, the mathematical theory of 
Supply and Demand. The use of a curve introduced by Cournot 
to represent the amount of a commodity ottered, or demanded, at 
any particular price, supplemented by Jcvonss theory of final 
utility (a), docs not indeed determine wlmt price will rule in any 
market. But it assists us in conjecturing t-lie direction and general 
character of the effect which changes in the condition or require- 
ments of tiie parties will produce. For example, in the case of 
international trade the various effects of a tax or other impedi- 
ment, which most students find it so difficult to trace in Mill’s 
laborious chapters, are visible almost at a glance by the aid of the 
mathematical instrument (5). It takes Professor Sidgwick a 
good many words to convey by way of a particular instance that 
it is possible for a nation by a judiciously regulated tariff to 
benefit itself at the expense of the foreigner. The truth in its 
generality is more clearly contemplated by the aid of diagrams 
such as those employed by the eminent mathematical economists 
Messrs. Auspitz and Liebcn (c). 

There seems to be a natural affinity between the phenomena 
of supply and demand and some of the fundamental conceptions 
of mathematics, such as the relation between function and 
variable, 1 between the ordinate of a curve and the corresponding 
abscissa, 2 and the first principles of the differential calculus, 
especially in its application to the determination of maxima and 
minima. The principle of Equilibrium is almost as dominant in 
what Jevons called the mechanics of industry as in natural 
philosophy itself ( d ). In so many instances does mathematical 
science supply to political economy what Whewell would have 
called “ appropriate and clear ” conceptions. Their use might, 
perhaps, be illustrated by comparing — however fancifully, and 
si parva licet componere magnis — the advance in economics which 
Jevons initiated or continued to the advance in mathematics 
which the higher method invented by Sir William Rowan Hamilton 
appears to have effected. Algebra and geometry are to ordinary 
language in political economy somewhat as quaternions are to 
ordinary algebraic geometry in mathematical physics ; if we 

1 The treatihg os constant what is variable, e.g., supply, margin, nance-fund, 
is tho source of most of the fallacies in political economy. 

8 For instance, the two meanings of increased demand — which Mr. Sidgwick 
has contrasted as the rise and tho extension of demand— are most cosily and with 
least liability to logomachy distinguished as tho variation of an ordinate ( 1 ) due 
to the displacement of the curve, tho abscissa not varying, or (2) corresponding to 
an increment of the abscissa, the curve being undisturbed. 
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accept the view of the latter relation which has been given by a 
very competent judge, Clerk-Maxwell. “ I am convinced, ” he 
says, “ that the introduction of the ideas as distinguished from 
the operations and methods of quaternions will be of great use in 
the study of all parts of our subject, and especially . . . where 
we have to deal with a number of physical quantities, the relations 
of which to each other can be expressed far more simply by a few 
expressions of Hamilton's than by the ordinary equations.” 1 
This is the spirit in which the economist should employ mathe- 
matics — “ the ideas as distinguished from the operations and 
methods." 

In considering the above given, and indeed any concrete, 
instances, it is hardly possible to keep to what may be called the 
simplest typo of supply and demand, the ideal market in which 
we contemplate only two groups of competitors and only two 
articles of exchange : say, gold for corn, or any other quid pro quo. 
In general, and especially when considering what rates of exchange 
tend to rule in an average of transactions, it is proper to take into 
account that the dealings in one market will affect those in another. 
If the entrepreneur has less to pay for machinery, ceteris paribus , 
he will bo able to offer more on the labour market. Thus we 
obtain the idea of a system of markets mutually dependent. In 
a general view of this correlation it is not necessary to distinguish 
whether the state of one part is connected as cause or effect with 
the other parts of the system. As Professor Marshall says : 2 
“ Just as the motion of every body in the solar system affects and 
is affected by the motion of every other, so it is with the elements 
of the problem of political economy ” (e). 

This conception of mutually dependent positions is one in 
which minds disciplined in mathematical physics seem peculiarly 
apt to acquiesce. In other quarters there may be observed a rest- 
less anxiety to determine which of the variables in a system of 
markets is to be regarded as determining or regulating the others. 
In one of the principal economic journals there has lately been 
a pretty stiff controversy on the question which of the parties 
in the distribution of the national produce may be regarded as 
“ residual claimants upon the product of industry” ; 3 whether it 

1 Clerk- Maxwell, Electricity and Magnetism , Art. 10. Ho says in tho con- 
text, “ As tho methods of Descartes are still tho most familiar to students of 
science, and as they are really tho most useful for purposes of calculation, wo 
shall express all our results in the Cartesian form.” Comparo Professor Marshall’s 
dictum with respect to the use of the vulgar tonguo in economic reasonings, cited 
below, p. 287. 

* In a romarkablo review of Jovons’e Theory in the Academy of 1st April, 
1872. 8 Quarterly Journal of Economics, 1887, p. 287; 1888, p. 9. 
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is the working class which occupies this preferential position, or if 
the “ real keystone of the arch ** is interest. Such questions 
certainly admit of a meaning, and possibly of an answer. But 
they will probably appear of secondary importance to those who 
accept, as the first approximation to a correct view of the subject, 
the principle of mutual dependence — what may be called the 
Copernican theory of distribution, in which one variable is not 
more determined by another than the other is by that one (/). 

Among the factors of this economic equilibrium I have not as 
yet explicitly included cost of production. Rather, the system of 
markets which so far I have had in view is that which would 
arise if all the articles of exchange were periodically rained down 
like manna upon the several proprietors, and each individual 
sought to maximise his advantage according to the law of final 
utility. But now we must observe that self-interest does not 
operate only in this fashion. We must take account of efforts and 
sacrifices. 

Here again the language of symbol and diagram is better 
suited than the popular terminology to express the general idea 
that all things are in flux, and that the fluxions are inter-dependent. 
In Professor Marshall s words, “ as a rule, the cost of production 
of a thing is not fixed; the amount produced and its normal 
value are to bo regarded as determined simultaneously under the 
action of economic laws. It, then, is incorrect to say, as Ricardo 
did, that cost of production alone determines values; but it 
is no less incorrect to make utility alone, as others have done, the 
basis of value.” 1 Among those who may have gone astray in 
the latter sense, who, in their recoil from Scylla, are at least sailing 
dangerously near Charybdis, may be placed the important 
Austrian school, who have rediscovered and restated the theory 
of final utility without the aid of mathematical expression. To 
amplify a figure suggested by one them , 2 let us figure the hard 
conditions of industrial life by the austerity of a schoolmaster 
who, in order to cultivate patience and fortitude in his scholars, 
should distribute among them certain rewards — it might be toys 
and sweets — in return for certain amounts of fatigue and pain 
endured. Thus the cost of procuring a marble might be writing 

1 Economics of Industry, p. 148. 

2 Cp. Professor BOhm-Bawork : “ Es kann ein Erzioher einom Knobon, um ihn 

gogon Weheloidigkeit abzuharton, far dio tapforo, froiwilligo Erduldung von 
Schmerzon oin schnlich bogohrtos Spiolzung in Ausaicht stcllcn. So untergeord- 
net daa Vorkoraraon solchor Fallo auch sein mag, so wichtig ist cs fur die Theorie 
festzustellon, daaa Arbeit und Arbeitsplage doch nicht der oinzigo Umstand ist, 
auf don sich . . dio Worteohiitzung gr Linden kann.'* Konrad's Jahrbttch 

1860, p. 43. 
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out twenty lines, the cost of a top standing half an hour in the 
stocks. Supposing exchange to be set up among the members 
of the youthful population, free competition being assumed, there 
would theoretically arise an equilibrium of trade in which the 
value of each article would correspond to its final utility. That 
is, if a top exchanged for ten marbles, it might be expected that 
each boy would prize the last top about as highly as the last decade 
of marbles which he thought fit to purchase. So far final utility 
might be regarded as the regulating principle. 

But it is equally true that the final disutilities of the exchanged 
articles will be equal. If a top is worth ten marbles, we are 
entitled to expect such an adjustment of trade that each and 
every boy would as soon stand in the stocks half an hour as write 
out two hundred lines — the cost of ten marbles at twenty lines per 
marble. 

To be sure final utility may be conceived as operating by itself 
without reference to cost of production, as we tacitly assumed in 
our first paragraphs. Whereas the converse conception of a traffic 
in discommodities 1 has less place in real life. 

But it is not worth while weighing the two principles against 
each other, in vacuo, so to speak, and abstracting the real cir- 
cumstances by which each is differently modified. As these are 
introduced the balance will oscillate now in favour of one side, 
now of the other ; perhaps leaving it ultimately uncertain 
whether cost of production or final utility is the more helpful in 
the explanation of economic phenomena. 

For instance, in our allegory let us introduce the supposition 
that there is only one variety of cost — say the common labour of 
writing out verses. If now the authorities fix twenty lines as the 
cost of a marble, and two hundred as the cost of a top, it is pre- 
dictable that a top will be worth ten marbles. It is equally true, 
indeed, now as before, that the final utility of a top will be equal 
to the final utility of ten marbles. But the latter proposition, 
though equally true, is not equally useful. For it does not afford 

1 Supposo our allegorical schoolmaster should discontinue the system of 
rewards, and prefer to cultivate diligence by requiring each boy from timo to time 
to bring up a certain number of lines, written out — whether by himself or another 
would not bo scrutinised — or to bo responsible for the cleaning of a window, after 
the manner of Mr. Squcers’s practical mothod and so on. In the traffic of dis- 
commodities which would be set up on this supposition tho (negative) value of 
each article of exchange would bo measured solely by its disutility. However, 
it must be admitted, I think, that this latter hypothesis is rather more absurd 
than the former abstraction — with reference to ordinary life at loast; for, as it 
happens, the traffic in impositions more nearly resembles what is said to occur in 
schools. 
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the simple and exact method of prediction which is obtained by 
the Ricardian view upon the supposition made. But then the 
supposition that there is only one variety of sacrifice is not always 
appropriate. And even if it were appropriate, it might not be 
helpful when we introduce the condition that the cost of procuring 
each article is not fixed definitely, but varies increasingly or 
decreasingly with the amount procured. Thus t lie cost of the first 
marble given out might be twenty lines; of the next marble, 
twenty-one lines; with an equally varying scale for tops. Upon 
this supposition the two propositions that value corresponds to 
final utility and also final disutility might be equally true, but 
equally useless for the purpose of prediction. 

Again, it may be that a man is freer to vary the extent of his 
expenditure than the duration of his work (g). The final disutility 
experienced by the secretary of the British Association during its 
meetings must be fearful. For it is not open to him to terminate 
at pleasure his day's work, as if he were employed by the piece. 
He would not, however, have accepted the office unless the 
advantages, less by all the trouble, were at least as great as in any 
other position open to him. Now this equation of the net 
advantages in different occupations is — co-ordinately and (in a 
mathematical sense) simultaneously with the equation of final 
utility for different kinds of expenditure — a condition of normal 
economic equilibrium (//)• Yet again, the free play of this tendency 
is impeded by the existence of “ non-competing groups.” 

I cannot be expected here to enumerate all the conditions of 
economic equilibrium. For a complete exposition of the com- 
plexities, at which I have thought it necessary to glance, I must 
refer to the second book of Professor Sidgwick’s Political Economy. 
It will be evident to his readers 1 that what may be called the 

1 There occurs to mo only one point at which the use of mathematical illustra- 
tions moro complicated than those which I have referred to in my first two head- 
ings would conduce to the apprehension of Mr. Sidgwick’s theorems. I allude to 
his repeated statement that, not only in international trade, as Mill pointed out, 
but also in trado in general, there may bo several rates of exchange at which tho 
supply just takes off tho demand. This statement, taken without reservation, 
goes tho length of destroying the prestigo which is now attached to competition. 
Professor Marshall in an important passage recommends arbitrators and com- 
binations to imitate tho method of a celebrated engineer, who, in order to mako a 
breakwater, first ascertained the slope at which a bank of stones would naturally 
bo arranged under the action of the waves, and then let down stones so as to form 
such a slope ( Economics of Industry, p. 215). Now, if gravitation acted sometimes 
vertically and sometimes at an angle of 45°, if the forces of competition tended to 
two distinct positions of equilibrium, tho construction of tho economic breakwater 
would become arbitrary. It is important, therefore, to show the limits of 
Professor Sidgwick's theory. 
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general economic problem of several trading bodies distributing 
and exchanging inter se under the influence of self-interest, and in 
a regime of competition, is much more hopelessly difficult than 
the as yet imperfectly solved dynamical problem of several 
material bodies acting on each other in vacuo. When Gossen, 
the predecessor of Jevons as exponent of the law of final utility, 
compares that principle to the law of gravitation, and the 
character of our science to that of astronomj', he betrays a parental 
partiality. A truer, though still too flattering, comparison would 
be afforded by some very immature and imperfect specimens of 
physics, say the theory of fluid motion applied to the problems of 
house ventilation. 

There is a certain resemblance between the uniformity of 
pressure to which the jostling particles of a gas tend, and the unity 
of price which is apt to result from the play of competition. As 
the architect is guided by studying the laws according to which 
air flows, so it will help the builder of economic theory to have 
mastered the principle of movement towards equilibrium. But 
even in the material constructions practice is apt to lag far behind 
theory, as every reader in the British Museum knows. Much less 
are wo able to predict what currents will flow between the 
different compartments of the industrial system. Wo know so 
imperfectly the coefficient of fluid friction, and the other con- 
ditions of the general problem : what compartments may be 
regarded as completely isolated and hermetically sealed, which 
partitions are porous and permeable. 

Indeed there has been noticed one mode of competition, which 
it does not seem easy or helpful to represent by physical analogies 
— the transference from one occupation to another, the equation 
of net advantages or total utilities in different employments ; 
industrial as distinguished by Cairnes from commercial com- 
petition. The latter operation appears to me to admit much 
better of mathematical expression than the former, which is not 
so well represented by the equilibrium of a physical system . 1 
Accordingly the equation of net advantages has been judiciously 
omitted by Jevons in his formulation of the cost of production. 
And the Helvetian Jevons, as we may call Professor Walras, 


1 Commercial competition might bo likened to a system of Iakos flowing into 
each other; industrial competition to a system of vessels bo communicating by 
means of valves, that when the level in one exceeded that of another to a certain 
extent, then per eallum a considerable portion of the contents of that ono (a finite 
difference os compared with the differentials of the open system) is discharged into 
tho other. 
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appears to have altogether made abstraction of the cost of pro- 
duction considered as importing sacrifice and effort.* 

Professor Walras, illustrating the operation of a simple market, 
supposes each dealer, before going to market, to write down his 
scale of requirements — how much he would be willing to buy or 
sell at each price. From these data it would be easy to calculate 
beforehand the rate of exchange which would prevail in the 
market formed by those individuals. But, when we advance from 
the simplest type of market to the complexities introduced by 
division of labour, it is seen to be no longer a straightforward 
problem in algebra or geometry, given the natures of all the 
parties, to find the terms to which they will come. Here, even if 
we imagine ourselves in possession of numerical data for the 
motives acting on each individual, we could hardly conceive it 
possible to deduce a priori the position of equilibrium towards 
which a system so complicated tends. 

Accordingly it may be doubted whether the direct use of 
mathematical formulae extends into the region of concrete 
phenomena much below the height of abstraction to which Jevons 
has confined himself. However, the formulation of more com- 
plicated problems has still a negative use, as teaching the Socratic 
lesson that no exact science is attainable. As Dupuit, one of the 
greatest of Jevons's mathematical predecessors, points out, 
“ Quand on ne peut savoir une chose, e’est deja beaucoup que do 
savoir qu’on ne sait rien.” 1 If, he says, the early theorists, 
instead of formulating the balance of trade, had confined them- 
selves to declaring the question above their powers, they would 
probably have done a greater service than the successors who 
refuted them. So Cournot, referring to his own mathematical 
treatment of economics. “ Aussi nos modestes pretensions etaient- 
elles non d’accroitre do beaucoup la domaine de la science propre- 
ment dite, mais plutot de montrer (ce qui a bien aussi son utilite) 
tout ce que nous manque pour donner la solution vraiment scien- 
tifique de questions que la polemique quotidienne tranche liardi- 
ment.” 2 Similarly Jevons says , 3 “ one advantage of the theory 
of economics, carefully studied, will bo to make us very careful 
in our conclusions when the matter is not of the simplest possible 
nature.” 

In the vineyard of science to perform the part of a pruning- 
hook is an honourable function; and a very necessary one in this 

* For a defence of this statement see below, p. 310. 

1 Anna lea dea Ponta el Chauaacea, 1844, p. 372. 

* Revue Sommaire. 

*&Theory of Political Economy , p. 167, second edit. 
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age of luxuriant speculation, when novel theories teem in so many 
new economic journals. I give in the appended notes an example 
of this corrective process applied to a theory of great worth and 
authority, and concerning the most vital interests, such as the 
relations of employer and employed, and the socialistic attack 
on capital (t). In directing this weapon of criticism against 
Professor Walker, I act upon the Miltonic rule for selecting an 
adversary : 

“ Best with tho best, more glory will be won, 

Or Ies9 bo lost.” 

In the preceding remarks I have had in view, as presumably 
most favourable to computation, the case of bargains in which 
there is competition on both sides. It is now to be added that 
the mathematical method is nearly as applicable to a regime of 
monopoly. Here Cournot, rather than Jevons, is our guide. 
Cournot's masterly analysis of the dealings between a monopolist 
seller and a number of buyers competing against each other has 
been copied out of mathematics into the vulgar tongue by many 
well known writers, and need not here be repeated (£)• 

It is in this department perhaps that we can best answer 
Cairnes’s challenge to Jevons to produce any proposition dis- 
covered by the mathematical method which is not discoverable 
by ordinary reasoning. Not, indeed, that the economist is bound 
to answer that challenge; any more than, in order to prove tho 
advantages of international trade, he is concerned to deny that 
claret may be produced in Scotland. 

The following proposition is a particular case of a more general 
theorem given by Cournot. Let there be a railway and a line of 
steamers, each forming part of a certain through journey, and 
separately useless : the fares will be lower when both means of 
transport belong to a single company than where there is less 
monopoly, the two services being in the hands of two companies, 
each seeking its own gain independently of the other.* 

The rationale of this somewhat paradoxical proposition is not 
easily discerned without the aid of symbols. Cournot, in a 
popular 1 redaction of the theories which he first conceived in a 
mathematical form, suggests, as a generally intelligible explana- 
tion, that it is better to be at the mercy of a single master than of 
several petty tyrants. But this seems to be a commonplace of 
the sort which, in the absence of rigid reasoning, has so often 
deceived the amateur economist. Might it not be applied to the 
case of monopoly in general ? 

* For a more exact statement, see E. 


1 Remit Sommaire. 
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It would be hard to say how much this remarkable proposition 
may add to the arguments in favour of the Government monopolis- 
ing railways. Nor would I undertake to estimate the practical 
significance of Cournot s numerous mathematical theorems on the 
taxation of monopolists. We might perhaps compare the function 
of the sovereign science with respect to the theory of monopolies 
to the duty of Government as to their management — to exercise 
a general supervision without attempting to control details. 

We have in the last few paragraphs been supposing monopoly 
on one side of the market, on the other side a public competing 
with each other. Let us now consider the bargain between two 
monopolists, whether individuals, or rather corporate trading 
bodies, combinations in the most general sense of the term. The 
mathematical analysis of this case brings very clearly into view 
the important property, which is not very prominent in writings 
of the pre-Jevonian era, that the bargain between two self- 
interested co-contractors is not determinate in the same sense as 
in a regime of perfect competition. 

No doubt, if we take a very simple case — such as that imagined 
by De Quincey, of a bargain between the owner of a musical box 
and a colonist already on his way to a distant region where no 
luxuries can be purchased — it is easy to sec that the bargain may 
settle down at any point between certain limits. But where both 
the amount of commodity to be sold and money to be paid arc 
variable, as in the momentous case of the bargain between a 
combination of employers on the one hand and emploj'ecs on the 
other, it is a less familiar truth that the terms of the contract are 
in general to some extent indeterminate. For instance, the bargain 
may be either all in the interest of the one party, say long hours 
and small pay, or on the other hand high wages with much 
leisure. 

The significance of this proposition has been missed by many 
of those who have treated the subject without the aid of the 
appropriate apparatus. Some fail to see that there is any pecu- 
liarity in the bargain between isolated units. Another discerns 
the indeterminateness of the bargain only in the special case in 
which the article exchanged is a large indivisible object, like a 
house. Another limits the difficulty to the case of a single 
negotiation as distinguished from a contract which, as in the 
actual labour market, may be modified from time to time. 
Another tells us that in such a bargain the most anxious party 
gains least. 

All these phrases seem to obscure the cardinal distinction that 
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perfect competition tends to a determinate settlement, whereas in 
a regime of combination a principle of adjustment is still to seek. 
What is that principle ? 

At a former meeting of the British Association, on the occasion 
of a discussion on sliding scales, I stated the difficulty which there 
might be, in the absence of competition, in defining fair wages 
and reasonable terms, and I asked the eminent professor who 
introduced the subject in what direction one should look for a 
solution of this difficulty. His reply imported, as I understood, 
that no other general rule can be given but this : to obtain a full 
knowledge of, and bring a candid judgment to bear on, all the 
circumstances relevant to each case. To which I would add that 
one circumstance relevant to this whole class of cases is just the 
fact that there is in the abstract such a marked difference between 
combination and competition. 

Possibly the dry light of abstract science may enable us to see 
a little further into this difficulty. Analysis strongly suggests 
that the right solution is what may be called the utilitarian 
arrangement, that which is productive of the greatest sum-total 
of advantage for all concerned. The utilitarian determination is 
clearly discerned to be by no means necessarily coincident with 
the settlement towards which competition tends. For instance, 
the “ vrai prix,” in Condillac's sense, as determined by the play 
of supply and demand in the labour market, might be such that 
the entrepreneur class should take tho lion's share, leaving the 
labourer a bare ancl painful subsistence ; but there is no ground to 
believe that this is the best possible arrangement. From an 
abstract point of view it is by no means evident that a free labour 
market is the only way to equity, that any interference with it 
must involve injustice.” 1 Nor need it appear ” a great funda- 
mental principle — as inevitable in its action as gravitation — 
that a fair day's wages for a fair day s labour is determined by 
the proportion which the supply in tho market bears to tho 
demand.” 2 It may be true indeed, in a practical sense, that 
perfect competition is “ not less harmonious and beneficent in its 
operation than gravity ; ” 3 but theoretically it is tenable that 
there is an adjustment of contracts more beneficent than that 
which the mechanical play of competition tends to establish (/). 

To introduce these philosophical conceptions of utilitarianism 
will doubtless seem irrelevant to those who are immersed in the 
details of business. But the practical man should be reminded 

Danson, Wealth oj Households. * Rupert Kettle on “ Arbitration." 

* Walker, Political Economy. 
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that in other spheres of action, politics and morals, the principle 
of utility, however badly received at first, has exercised a great 
influence — though doubtless not so great as was expected by the 
theorists of Bent ham's school, and needing to be largely tempered 
with common sense. 

Such, I think, are the principal points at which mathematical 
reasoning is capable of being applied to political economy. [In 
estimating the use of this method, it is natural to take as our 
standard the helpfulness of mathematics in other departments of 
science. 

As compared with mathematical physics, the mathematical 
theory of political economy shows many deficiencies. First, there 
is the want of numerical data, which has been already noticed. It 
is true that there is a faint hope of obtaining what Jevons too 
confidently expected, statistical data for the relations between 
demand and price. It is true also that in the higher mathematics 
conclusions which arc quantitative without being numerical are 
more frequent than is usually supposed. Some political economy 
is as exact as some mathematical physics. The fields cultivated 
by Section A and Section F may overlap, but it must be admitted 
that the best part of our domain corresponds to what is the worst 
part of theirs. If you inquire as to the products of inferior soils, 
we must confess, if wo do not wish to conceal the nakedness of the 
land, that over a large portion of our territory no crop is produced. 
Wo are employed only in rooting out the tares which an enemy has 
planted. Much of our reasoning is directed to the refutation of 
fallacies, and a great part of our science only raises us to the zero 
point of nescience from the negative position of error. “ Sapientia 
prima stultitia caruisse.” In this introductory portion of 
political economy wo have seen that the mathematical method is 
likely to be serviceable . 1 

It is not to be supposed, however, that the work of our section 
is wholly destructive ; that like the islanders of whom it is said 
that they earned a precarious livelihood by washing one another's 
clothes, so wo are occupied only in mangling each other's theories. 
Like imprudent sectaries, by our mutual recriminations we have 
obscured the virtues common to our profession. What Jovons 
said of Cairnes, that his own opinions were much more valuable 
than his objections against other people's opinions, is true of 
Jevons himself and other controversial economists. Now, this 
possibility of mutual misunderstanding by persons who are both 
in the right is connected with a circumstance which it is not 

1 8 m abov«, p. 28L 
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irrelevant here to notice. It is that in our subject, unlike physics, 
it is not often clear what is the prime factor, what elements may 
be omitted in a first approximation. One writer on rent may 
emphasise distance from the centres of population as the main 
attribute, and introduce fertility of soil as a perturbation of the 
abstract result given by the first view. Another fixes attention 
on the powers of the soil, and allows for other elements, as for 
friction. So, in the theory of money, the state of credit, or the 
quantity of metal, have each been regarded as the prime variable . 1 
It need not be pointed out how unfavourable to exact science is 
such a state of the subject matter. Imagine an astronomer 
hesitating whether in the determination of Jupiter's movements 
the sun or the planet Saturn played the most important part. 
That is the condition of many of our speculations. 

It will not be expected that from such materials any very 
elaborate piece of reasoning can be constructed. Accordingly 
another point of contrast with mathematical physics is the brevity 
of our calculations. The whole difficulty is in the statement of our 
problems. The purely computative part of the work is incon- 
siderable. Scarcely has the powerful engine of symbolic language 
been applied, when the train of reasoning comes to a stop. The 
case is like that of the “ swell ” in Punch , who, about to enter a 
hansom, inquires solicitously of the driver whether he lias got a 
good horse. “ Yes, sir; very good oss.” “ Aw- then dwive to 
next door.” However, our road, though short, is so slippery as 
to require every precaution. 

It follows that in economics, unlike physics, the use of symbols 
may perhaps be dispensed with by native intelligence. It must 
be admitted that the correct theory of value has been rediscovered 
by Menger, and restated by his follower, Bbhm-Bawerk, without 
the explicit use of mathematics. Without the law, they have 
done by nature the things contained under the law. Still, under 
a higher dispensation, they might have attained greater perfection. 
Nor can equal accuracy be ascribed to all the followers of Menger. 
Nor is the terseness which comes of mathematical study a 
characteristic of this Austrian school (m). 

Another point of contrast between the mathematical science of 
the physicist and the economist is that the former appeals to a 
larger public. Mathematics is as it were the universal language 
of the physical sciences. It is for physicists what Latin used to 

1 Compare Cournot : “ Co quo 1'un neglige dans une premiere approximation 
commo un fait secondaire et accessoire, un autre le regardera comme le fait 
principal et dominant.” — Principce , Book IV. chap. vii. 
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be for scholars ; but it is unfortunately Greek to many economists. 
Hence the writer who wishes to be widely read — who docs not 
sav, with the French author, J'iniprimc pour woi — will do well not 
to multiply mathematical technicalities beyond the indispensable 
minimum, which we have seen reason to suppose is not very large. 
The parsimony of symbols, which is often an elegance in the 
physicist, is a necessity for the economist. Indeed, it is tenable 
that our mathematical constructions should be treated as a sort of 
scaffolding, to be removed when the edifice of science is completed. 
As Professor Marshall, one of the highest authorities on this 
subject, says : ** When a man has cleared up his mind about 
a difficult economic question by mathematical reasoning, he 
generally finds it best to throw aside his mathematics and express 
what he has to say in language that is understanded of the 
people." 1 Upon this view mathematical discipline might be 
compared to grammar or to the study of classical literature, which 
it is profitable to have learnt thoroughly, while it is pedantic to 
obtrude one’s learning. 

From these considerations it may appear that our little branch 
of learning is of quite a rudimentary form. The solid structure 
and regular ramifications of the more developed mathematical 
sciences are wanting. A less unfavourable contrast would be 
presented if we compared our method, not with applied mathe- 
matics generally, but with that particular branch of it which 
comes nearest to ours in its proximity to human interests — the 
use of the Calculus of Probabilities in social statistics. 

There is really only one theorem in the higher part of the 
calculus, but it is a very difficult one, the theory of errors, or 
deviations from an average. The direct applications of this 
theory to human affairs are not very considerable. Perhaps the 
most conspicuous example is afforded by an investigation to which, 
if I had undertaken to review the work done in our subjects during 
the past year, I ought to have directed particular attention — 
Mr. Galton’s rigid proof of the fact and amount of regression , 
or reversion, in children compared with parents and other 
relationships. 

But, beyond the isolated instances in which the theory of 
deviations is applied in social statistics with the same strictness 
and cogency as in physics, there is a wide zone of cases in which 
the abstract theory is of use as giving us some idea of the value 
to be attached to statistical results. Mi*. Galton justly complains 
of the statisticians who “ limit their inquiries to averages, and do 

1 Academy , June 11, 1881. 



288 


MATHEMATICAL ECONOMICS 


not revel in the more comprehensive views ” of the deviations 
from averages. “ Their souls seem as dull to the charm of 
variety as that of the native of one of our flat English counties, 
whose retrospect of Switzerland was that, if its mountains could 
be thrown into its lakes, two nuisances would be got rid of at 
once.” But great caution is required in transferring the theory 
of errors to human affairs ; and the Calculus of Probabilities may 
easily be made, in Mill’s phrase, the “ opprobrium of mathe- 
matics.” 

Now, in all these respects there is a considerable resemblance 
between the higher parts of the two branches of science which are 
cultivated in this section. It may be said that in pure economics 
there is only one fundamental theorem, but that is a very difficult 
one : the theory of bargain in a wide sense. The direct applica- 
tion of mathematical reasoning is, as we have seen, limited — more 
limited, I think, than the corresponding function of the higher 
statistics. But, on the other hand, the regulative effect, the 
educational influence, of studies like those of Cournot and Jevons 
aro probably very extensive. 

How extensive, it would be difficult to decide without defining 
the limits of a province within which our special subject is in- 
cluded — the use of abstract reasoning in political economy. 
Now, on this vexed question, and with reference to the heated 
controversy between the historical and the deductive schools, the 
mathematical economist as such is not committed to any side. It 
may be dangerous to take wide general views; it may be better 
to creep from one particular to another rather than ascend to 
speculative heights. Our only question here is whether, if that 
ascent is to be made, it is better to ascend by the steep but solid 
steps of mathematical reasoning, or to beguile the severity of the 
ascent by the zigzag windings of the flowery path of literature. 
It is tenable that the former course is safest, as not allowing us 
to forget at what a dangerous height of abstraction we proceed. 
As Professor Fox well has well said , 1 with reference to the mathe- 
matical methods in the hands of Jevons and Professor Marshall, 

“ It has made it impossible for the educated economist to mistake 
the limits of theory and practice, or to repeat the confusions which 
brought the study into discredit and almost arrested its growth.” 

I trust that I have succeeded in distinguishing the question 
what is the worth of abstract reasoning in political economy 
from the much more easily answered question whether, if it is 

‘ In liis important letter on "The Economic Movement in England ” in the 
Quarterly Journal oj Economics for Ootober, 1888. 
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worth doing, it is worth doing well . 1 * The mathematical economist 
is concerned to separate his method from that mathematical and 
metaphysical reasoning which Burke repudiates as inapplicable 
to human affairs; from the abstract- method which lie has in 
view when lie says : — * The geometricians . . . bring from the 
dry bones of their diagrams . . . dispositions that make them 
worse than indifferent about those feelings and habitudes which 
are the supports of the moral world.” - Burke is referring to 
the Jacobin philosophers ; but our withers are unwrung, if similar 
words should be applied to some of the ** sophisters and calcu- 
lators ' of a later generation. Just as a political party, if popularly 
suspected of complicity with crime, would do well to take every 
opportunity of clearing themselves from that imputation, so the 
mathematical economist is called on to disown emphatically all 
sympathy with the flagrant abuses to which the injudicious use of 
abstract reasoning is undoubtedly liable. 

To continue the comparison which I was instituting between 
the mathematical theory of economics and the Calculus of Proba- 
bilities, they have one very unpleasant property in common — a 
liability to slips. As De Morgan says , 3 “ everybody makes errors 
in probabilities at times, and big ones.” He goes on to mention 
a mistake committed by both Laplace and Poisson, the ineptitude 
of which he can only parallel by the reasoning of a little girl whom 
he had called a “ daughter of Eve ” ; to which she retorted, “ then 
j'ou must be a daughter of Adam.” It is not to be concealed 
that economic reasoning, even in its severest form, is sometimes 
equally inconsistent. I should have hesitated to assert that 
Cournot has made some serious mistakes in mathematics applied 
to political economy, but that the authority of the eminent 
mathematician Bertrand 4 may be cited in support of that 
assertion. 

Again, the more abstract theories of value and of probabilities 
seem to resemble each other in their distance from the beaten 
curriculum. Each forms, as it were, a little isolated field on the 
rarely crossed frontier and almost inaccessible watershed between 
the moral and the physical sciences. 

1 Cp. Professor Fox well, loc. cit. “ What tho new school protest against is 

first tho unscientific and mcagro way in which deduction was used. In their 
view, though it is worth while to study, and therefore worth while to study 
accurately, tho workings of private interest under a system of competition, yot 
human nature is not all self-interest. . . » Letter to a Noble Lord. 

3 Writing to Sir W. It. Hamilton ( Life of Hamilton, by R. Graves, vol. iii.). 

• Journal des Savants. 1883. I hope to show on some future occasion that 
M. Bertrand's consurcs of Cournot and Professor Walras are far too severe. 

VOL. II. ,r 
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The same character of remoteness belongs perhaps to another 
province, which is also comparable with ours — the mathematical 
side of formal logic, the symbolic laws of thought which Boole 
formulated. There was a certain congruity between Jevons s 
interest in his logical machine and in what he called the “ mechanics 
of industry.” But I venture to regard the latter pursuit as 
much more liberal and useful than any species of syllogism- 
grinding. 

If you accept these parallels, you will perhaps come to the 
conclusion that the mathematical theory of political economy is a 
study much more important than many of the curious refinements 
which have occupied the ingenuity of scientific men ; that as com- 
pared with a great part of logic and metaphysics it has an intimate 
relation to life and practice ; that, as a means of discovering truth 
and an educational discipline, it is on a level with the more 
theoretical part of statistics ; while it falls far short of mixed 
mathematics in general in respect of that sort of pre-established 
harmony between the subject matter and the reasoning which 
makes mathematical physics the most perfect typo of applied 
science. 

But we must remember — and the mention of the theory of 
probabilities may remind us — that any such judgment is liable to 
considerable error. VVe cannot hope to measure the utility of a 
study with precision, but rather to indicate the estimate on either 
side of which competent judges would diverge — a central point, 
which will be found, if I mistake not, equally removed from the 
position of Gossen, who compares the new science to astronomy, 
and the attitude of Dr. Ingram towards the researches which he 
regards as nothing more than “ academic play things, and which 
involve the very real evil of restoring the metaphysical entities 
previously discarded. 1 

One more general caution is suggested by another of the 
technical terms which we have employed. What we are concerned 
to discover is not so much whether mathematical reasoning is 
useful, but what is its “ final utility " as compared with other 
means of research. It is likely that a certain amount of mathe- 
matical discipline — say as much as Mr. Wicksteed imparts in his 
excellent Alphabet of Economic Science — is a more valuable 
acquisition to a mind already stored with facts than the addition 
of a little more historical knowledge. 

But, in reverting to the subject of final utility, I am reminded 

* See the passage relating to Jovons in tho article on Political Economy 
the Encyclopedia Drilannica, 9th edit. 
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that presidential addresses, like other things, are subject to this 
law; and that a discourse on method prolonged beyond the 
patience of the hearers is apt to become what Jevons called a 
discommodity. 


Notes 

(a) Simple Exchange. — The simplest case of exchange is 
where there arc two large groups of uncombined individuals 
dealing respectively in two commodities, e.g. t corn and money. 
To represent the play of demand and supply, let any abscissa, 
O.r in Fig. 1, represent a certain price, and let the quantity of 
commodity demanded at that price be xp. The locus of p may 
be called the demand-curve. Similarly, xq represents the quan- 
tity offered at any price, Ox; and the locus of q is called the 

Y 



supply-curve. The price Oa, at which the demand is just equalled 
by the supply, is determined by the intersection of these curves. 
This is Cournot's construction. The converse construction, in 
which the abscissa stands for quantity of commodity, the ordinate 
for price, is employed by Mr. Wicksteed in his excellent Alphabet 
of Economic Science. 

The diagrammatic representation which most closely corre- 
sponds to Jevons’s formulae is that which the present writer, after 
Professor Marshall, and Messrs. Auspitz and Lieben, indepen- 
dently, have adopted. In this construction the two co-ordinates 
respectively and symmetrically represent the quantities of the 
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two commodities exchanged, the quid and the pro quo . For 
instance, Fig. 2 may represent the state of supply and demand 
in the international market between Germany and England. 
The curve OE denotes that in exchange for any amount of 
“ linen,” Oy, England is prepared to supply the quantity of 
“ cloth ” yp (= Ox) ; or, in other words, that in exchange for 
the quantity Ox of cloth England demands xp (= O y) of linen. 
The curve OG is similarly related to Germany s supply and 
demand. The position of equilibrium is determined by the 
intersection of these curves. 



(6) Variations in SurrLY. — Suppose, as Mill supposes 
( Political Economy , Book III. chap, xviii. § 5), that there has 
occurred an improvement in the art of producing Germany’s 
export, linen. The altered conditions of supply may be repre- 
sented by the displaced curve OG', Fig. 3, indicating that whereas 
before the improvement Germany in exchange for any quantity, 
Ox, of cloth offered only xq, she now offers xq'. The effect of the 
improvement on the rate of exchange will depend upon the form 
of the curve OE beyond the point r. If the intersection of the 
curve OE is at r 2 , vertically above r, we have the case where, as 
Mill rather awkwardly says, the demand of England for linen 
increases “ in the same proportion with the cheapness.” The 
other cases in which the demand for linen — and accordingly the 
price, so to speak, of cloth in linen — are increased more or less 
than the cheapness, are represented by the points of intersection 


r l. r 3- 
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Again the same construction may be used to facilitate the 
comprehension of the theory of international trade which Pro- 
fessor Sidgwick has recently proposed. Let the curves OE and 
OG' represent the conditions of supply and demand, on the 
hypothesis that cost of transport is annihilated, that England 
and Germany are in juxtaposition. Now restore the abstracted 
sea. and the altered conditions of supply and demand in a market 
on the English shore will be represented by the change of OG' to 
OG. According to the form of the curve OE the different effects 
on the rate of exchange are visible at a glance. (Cp. Sidgwick, 
Political Economy, Book II. chap. ii. § 3.) 


Y 



O * X 


Fio. 3. 

(c) Gain of Trade. — To measure the variations in the 
advantage accruing from trade by the variations of price — or 
more generally rate of exchange — is a confusion which could 
hardly have occurred to the mathematical economist. The 
simplest method of illustrating the gain of trade is that proposed 
by Messrs. Auspitz and Lieben. In Fig. 4, let On be the locus 
of a point t, such that a certain individual in exchange for the 
quantity CXr of one commodity will just be willing to give the 
quantity tx of another commodity, will neither gain nor lose by 
that bargain. Then, if he obtain Ox in return for only rx, ho 
is a gainer by that bargain to the extent of tr. The curve thus 
defined is called the utility -curve. 

By combining properly the utility-curve9 for all the indi- 
viduals of a community, we obtain what may be called a 
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collective utility-curve. There is a peculiar propriety in taking 
one axis, say the ordinate, to stand for money. Let ON then 
in Fig. 5 be the collective utility-curve, in this sense, for the 


Y 



Flo. 4. 


German community with respect to cloth. Let OG represent 
the demand of Germany for cloth, as before, except that the 
ordinate now stands for money, not linen. And let OE represent 



O 


Fio. 5. 

the supply of cloth in exchange for money on the part of England. 
Then the gain to Germany of the trade with England is represented 
by a vertical distance tr. 
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Now let Germany impose a tax on the import of cloth. The 
effect of the tax will be to displace the supply-curve OE in the 
manner indicated by the dotted curve OE'. Let r' be the new 
point of intersection between the demand— and (displaced) 
supply-curve. The advantage to Germany in the way of trade 
is now t'r'. To which is to be added the tax r'S — accruing to 
Germany. Since /'S may very well be greater than tr , Germany 
ma y g a »i by the imposition of the tax. 1 

What difficulties the reader may feel about the proposition 
will disappear on reference to Messrs. Auspitz and Lichen s 
beautiful and original reasoning ( Thcoric tier Preise , §§ 80-82). 
In the light of their constructions it will be at once seen what 
conditions of supply and demand are favourable to the endeavour 
of one nation to gain by taxing the imports from (or exports to) 
another. It will be noticed that the particular supposition enter- 
tained by Professor Sidgwick (Book III. chap. v. § 2) — that 
the quantity consumed of the taxed import is constant — is not 
essential. 

It may be observed that the utility-curve is a particular case 
of the “ indifference-curve ‘ employed by the present writer 
( Mathematical Physics , p. 21). Also the lines tr and f'S are 
particular cases of the “ preference -curve ** {ibid.). If these 
more general conceptions arc employed, the demonstration 
will not require that we should put the ordinate for money, 
regarded as a constant measure of utility. The interpretation 
assigned to the curves OG and OE in our second and third figures 
may still stand. 

(d) Economic Equilibrium. — By analogy with well-known 
physical principles, economic equilibrium may be regarded as 
determined by the condition that the advantage of all parties 
concerned, the integrated utility of the whole economic system, 
should be a maximum. This maximum is in general subject, or in 
technical phrase relative, to certain conditions ; in particular 
what Jevons called the “ law of indifference," that in a market all 
portions of a commodity shall be exchanged at the same rate. 
But occasionally this condition is suspended : as often as we take 
what may be called a socialistic or utilitarian view as distinguished 
from that incommensurability of pleasures appertaining to 
different persons, which Jevons in a remarkable passage of his 
Theory (p. 15) has postulated. It will be found that this postulate 


1 Tho construction only applies accurately to trade on a scalo so small that 
tho opening of tlio trade does not alter tho value of money in tho country. 
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must be abandoned when we consider the gain of trade, as in our 
note (c), or the theory of combinations, as in note (1), and on 
other occasions. 

In general, the first condition of a maximum, that the first 
term of variation should vanish, gives the Jevonian equations of 
exchange the demand curves of other writers. 

The second condition of a maximum, that the second term of 
variation should be negative, finds its fulfilment in certain well 
known propositions which involve the conception of a decreasing 
rate of increase, viz. the law of diminishing returns, the law, or 
laws, of diminishing utility and increasing fatigue. 

For some propositions it is proper to take account not only of 
the sign, but also the magnitude, of the second differential of 
utility. Thus when Professor Walker is contending that in case 
of “ any increase of product resulting from the introduction of 
any new force into industry,'* the whole increment will fall to bo 
added to the share of the working class ; he argues, quite correctly 
upon his premises, that if the improvement docs not “ increase 
the amount of tools and supplies required in production ” — since 
there is no greater demand for capital in tho case supposed — 
“ . . . there can be no increase in the rate or amount of interest ” 
{Quarterly Journal of Economics , 1887, pp. 283 and 284). Analytic- 
ally we should find that the variation in tho rate of interest 
due to tho disturbance of equilibrium, say At, was indefinitely 
8innll as compared with the variation in the rate of wages, say Alt;, 
because the decrease in the rate at which the utility of capital 
increases is indefinitely great. The argument requires that this 
second differential should be immense at tho position of 
equilibrium. 

(e) Complex Exchange is the general case of simplex 
exchange above analysed. We have now several, instead of 
two, categories of dealers and commodities. In both cases 
equilibrium is determined upon the principle that each individual 
seeks to maximise his own advantage, subject to the conditions 

(1) that in a market there is only one price for any article, and 

(2) that all which is bought is sold, and all which is sold is bought. 
Let there be m dealers and n articles. And the first article being 
taken as the measure of value, let the prices of the remaining 
articles be p 2 > p$, • • • Pn - Let the quantities of commodities 
bought or sold by any individual, say No. r, be .r rl , .r r2 , . . . • 
x rn ; each variable with its sign, plus, if bought, minus , if sold. 
Let the advantage of the individual, regarded as a function of 
his purchases and sales, be >/r r (* rX , x^ . . . . x m ). There is 
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sought the system of values assigned to the variables for which 
this function is a maximum, subject (a) to the condition which 
follows from the first assumption above made: ,r rl + , -f- 

etc • 4- Pn v m = 0. In order to determine the maximum of \ Jr r 
subject to this condition, we obtain (&) by the Calculus of 
Variations (// — 1) equations of the form — 



(with certain conditions as to the second term of variation). To 
which is to be added the equation («). Wc have thus // equations 
relating to the r ,K individual. The same being true of each of t lie 
m individuals, we have in all m n equations of the forms (a) and 
(£)• We have also (7), from the condition that everything which 
is bought is sold, and conversely, n equations of the following 
form : x u -f- * 2 . + etc. + x m , = 0. 

But of the (m +«) equations of the forms (a) and (7) only 
(m 4- n — 1) are independent. For adding the w equations of 
the form (a) wo have : 


(* V ll ■+■ * r 21 4- . • • -f- 

+ Pz( X lt 4- X 22 4- ... 4- J*m 2 

4- Pn( x in 4- * 2 n 4- ... 4- a*„ in 

Now, if any (n — 1) of the equations of the form 7, say all but 
the first, are given, then in the last written equation the coefficients 
of p 2 . . . . p n vanish. Therefore the first equation of the form 
(7), viz. x xl 4-*t 2 i 4 -etc. 4- x mlt is also given. Wo have thus 
mn 4- — 1) equations to determine mn 4- (>* — 1) quantities, 
viz. the x variables, which are mn in number, and the {n — 1) p’s. 

The great lesson to be learnt is this. The equations are 
simultaneous , and their solution determinate. That the factors of 
economic equilibrium are simultaneously determined is a con- 
ception which few of the literary school have received. The 
reader is referred for fuller statements to Professor Walras’s 
Bconomie Politique , 2nd edit., and to Messrs. Auspitz and 
Lieben’s Appendix IV. 

(/) Commercial Competition. — Abstracting that change of 
occupations which Caimes ascribed to “ Industrial ” as dis- 
tinguished from “ Commercial,” competition (comp. Sidgwick’s 
Political Economy , Book II. chap, i.), let us suppose that the 
x'a of the last note, which primarily denoted commodities ready 
for immediate consumption, include also agencies of production, 
(the use of) land, labour, and capital. We may conceive entre- 
preneurs buying these agencies from landlords, labourers, and 
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capitalists, and selling finished products to the public. We have 
thus the appropriate idea of rent, wages, interest, and (normal) 
prices determined simultaneously (in the mathematical sense). 

In a primary view of complex exchange it is proper with 
Jevons to regard each portion of commodity sold, each negative 
variable, say, — x ra > as a deduction from an initial store, say 
f r ,. But when we consider production, we regard fas a function 
of the outlay of the entrepreneur. Supposing that the entre- 
preneur confines himself to the production of a single article, let 
the gross produce, in money, after replacing capital, be / r (c f , l r ), 
where / r is a function depending on the individual’s skill, energy, 
opportunities, etc., c r is the amount of capital borrowed by him, 
and l r the number of acres of a certain quality which he rents. 
The net produce is obtained by deducting from this quantity the 
payments c r t -f- l,p, where t is the rate of interest and p is the rent 
per acre. Thus the advantage which the entrepreneur seeks to 
maximise is of the form 

'/'V(* r 'l» 3 r2 • • • \fr[CrJr) c r l Kp\ x rrVrrt • • •) » 

whence = i and <l J' = p. The first of these equations expresses 

a well-known proposition regarding the final utility of capital. 
The second equation expresses a less familiar condition with 
respect to the number of acres which will be rented on an ideal 
supposition of the homogeneity and divisibility of land above the 
margin of cultivation. 

What then, and where, is the Ricardian theory of rent? Its 
symbolic statement is l r p = /(c r ,/ r ) — /(c r , o) = / r (c r , l r ) — c r X f, 
where /(c r ,o) is the gross produce of c r capital laid out by the 
individual numbered r, on land below the margin obtainable for 
nothing in as large quantities as desired. It will be found that 
these equations postulate that the quantity of land above the 
margin is small as compared with the number of applicants, and 
that /(c f , o) is identical with c r X i, which are the common 
Ricardian assumptions. The validity of these assumptions as a 
first approximation, the need of correction where greater accuracy 
is required (truths which some minds seem incapable of holding 
together), have been admirably pointed out by Mr. Sidgwick 
( Political Economy , Book II. chap. vii. § 2). The second 
approximations made by him may be usefully expressed in the 
symbols which have been proposed, or rather in those which the 
student may construct for himself. I do not put forward those 
which occur to me as the best — if, indeed, there is any absolutely 
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best in the matter of expression. For some purposes it would 
have been proper to take account of the various qualities of land 
(as I have elsewhere done — British Association He port , 1880). 
For other purposes it would be well to put labour hired by the 
entrepreneur as an independent variable. When this or any 
other variable is omitted, we are to understand that there is 
implied the best possible arrangements with respect to the 
variables which are not expressed. The nature of this implication 
is shown in the following note. 

(r/) So far we have been taking for granted that the entre- 
preneur docs his best, without reference to the motives acting 
upon him, the pleasures procurable by the sole of his product. 
Formally it would be proper to take account that the utility- 
function yfr r involves the effort . say e r . explicitly, as fatigue 
diminishes advantage, and implicitly, as exertion increases 
production. Corresponding to the new variable we have a new 
equation, the complete differential of yfr rt with reference to e r , say 

0 ’^"( 7 y }f r ^)([F = ^ 13 a nice question how far effort should 

be regarded as an independent variable; how far the essential 
principle of piece-work prevails in modern industry. 

( h ) Industrial Competition. — The condition that net advan- 
tages should be equal in industries between which there is mobility 
may thus be contemplated. Let us put the advantage of an 
individual, say No. r, engaged in the occupation s as a function of 
his net income, the price of the articles on which his expenditure is 
made, and the disutility of effort. Say < f > rt (f rt (tTj, 7T 2. .... Crs ) , 
Pit Vi • • • • — e ') • where 4>r, is a utility-function, not necessarily the 
same for the same individual in different occupations, since his 
indulgences may vary with the nature of his employment; f» — 
a symbol not identical with the / of the last but one note — is the 
individual’s net earnings in the business s, involving prices 7 rj, 7 t 2 , 
etc., of all manner of agents of production, involving also as stated 
in note (g) the effort e T t\ p x , p 2 > etc., are prices of articles of con- 
sumption as a function of which the individual’s advantage may 
bo obtained by means of the equations (a) and (/ 3 ) in note (e) — 
eliminating the quantities consumed. The last variable in the 
function </>«, the explicit e„, has a negative sign prefixed, to 
indicate that the direct effect of increased fatigue is diminished 
advantage. 


The equation of Net Advantages imports that the advantage, 
<f>rr, of the occupation of which the individual chooses is not less 
than tpn, the advantage of any other occupation open to him. It 
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is important to observe that for all occupations the complete 
differential with regard to e is zero ; in symbols = 0. 

But tli is equation conveys no presumption that the final disutility 
in different occupations is the same that The 


equation of final disutility holds only where efforts and sacrifices 
are capable of being applied in “ doses '* to any number of occupa- 
tions. The latter is the onty case. I think, contemplated by Jevons 
in his analysis of Cost of Production ( Theory , chap. v.). The 
inquiry, what is meant in general by saying that the cost of pro- 
duction of two articles is equal, must start from right conceptions 
about Final and Total Utility. But this is not the place to follow 
up the difficult investigation. I do not attempt here to discuss 
any matter fully, but only to illustrate the suitability of the subtle 
language of mathematics to economical discussions. 

(/) Professor Walker's Theory of Business Profits. — 
Professor Walker’s theory, as stated in the Quarterly Journal of 
Economics for April, 1887, involves the proposition that the 
remuneration of the lowest, the least gifted employers, is on a 
level with that of the labouring class. Concerned as we are here 
with methods rather than results, it is allowable to posit this 
premiss without expressing an opinion as to its accuracy. It is 
fortunate not to have to take side on an issue concerning which 
the highest authorities are divided, and statistical demonstration 
is hardly possible. 

But, though the expositor of method is not called upon to 
dispute the truth of this proposition, he has something to say 
against the evidence which has been adduced in proof of it. 
He must enter a protest against the form of the following 
argument : — 

Let our hypothesis bo clearly understood. We assume, first, 
that there is in a given community a number of employers, 
more or fewer, who alone are, by law or by custom, permitted 
to do the business of that community, ... or else who are so 
exceptionally gifted and endowed by nature for performing this 
industrial function that no one not of that class would aspire 
thereto, or would be conceded any credit or patronage should he 
so aspire. Secondly, we assume that neither in point of ability 
nor opportunity has any one member of this class an advantage 
as against another ... all being, we might say, the exact copies 
of the type taken, whether that should involve a very high or a 
comparatively low order of industrial power. 
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“ Now ’ in tho case assumed, what would bo true of business 
profits, the remuneration of the employing class ? I answer that 
if the members of this class were few, they might conceivably 
effect a combination among themselves, and . . . fix a standard 
for their own remuneration. ... If, however, the community 
were a large one, and if the business class . . . were numerous, 
such a combination . . . would be impracticable, . . . the 
members of the business class would begin to compete with each 
other. From the moment competition set in it would find no 
natural stopping place until it had reduced profits to that 
minimum which, for the purposes of the present discussion, wo 
call nil. 

“ What, in the case supposed, would be the minimum of 
profits ? I answer : This would depend upon an element not 
3 'et introduced into our problem. The ultimate minimum 
would be the amount of profits necessarj' to keep alive a sufficient 
number of the employing class to transact the business of the 
community. Whether, however, competition would force profits 
down to this low point would depend on the ability or inability 
of the employing class to escape into the labouring class. We 
have supposed that labourers could not become employers ; but 
it does not follow that employers might not become labourers 
and earn the wages of labourers. . . .** — ( Quarterly Journal o / 
Economics , 1887, p. 270 and context.) 

This reasoning will puzzle those who have received the 
abstract theory of supply and demand as formulated by the 
mathematical school [above, notes (a) and (</)]. Because the 
dealers on one side of a market, as the employers in the labour 
market, compete against each other without combination, it 
does not follow that the advantage which they obtain from their 
bargains is nil. The minimum to which the play of competition 
tends is not necessarily small in the sense of a bare subsistence. 
It is a minimum only in the mathematical sense in which every 
position of equilibrium is a minimum (of potential energy in 
physics ; in psychics, may we say, of potential utility. See 
note (cl)). 

Representing the entrepreneur’s demand for work by the 
curve OG (Fig. 5), where the abscissa measures work done, and 
the ordinate money payable out of the wages and profit fund, 
and putting OE for the offer of the workmen, we see that the 
point r may be distant to any extent from the utility-curve ON, 
which indicates the advantage of a transaction (see note (c) ). 
As far as abstract theory, without specific data, carries us, the 
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competing entrepreneurs may make very good bargains. They 
may be ever so prosperous ; they may be, in Burke's fine phrase, 
“ gambolling in an ocean of superfluity." 

So far, on the hypothesis that neither in point of ability nor 
opportunity has any one member of this class an advantage as 
against another. The heterogeneity of faculty will, of course, 
introduce a graduation of gain. But in this flight of steps it is 
not necessary that the lowest should be on a level with the grade 
of common labour. The scale of profits may be a sort of Jacob s 
ladder, culminating in a paradise of luxury, and having its lowest 
rung suspended high above the plain of ordinary wages. 

Let us suppose, however, that the writer has tacitly made some 
assumption as to the numbers of the “ numerous ” business class 
relatively to the “ large ” community (compare the parallel 
passages in his Political Economy , pars. 280, 236). Still what 
does the consideration of business profits as rent do more than 
the received principle of supply and demand ? If the workmen, 
believing that in the distribution regulated by competition too 
much has been assigned to brain and too little to muscle, deter- 
mine to reduce profits by means of a combination, should they 
stay their hand because they are told that profits (above the 
lowest grade) are of the nature of rent? The terms “ rent and 
“ margin 99 may indeed suggest that the extra profits of the 
abler entrepreneurs exactly corresponds to their greater ability. 
It might seem that if, so to speak, we pushed down all the higher 
faculties to the level of the lowest grade of business power, the 
diminution of the total distributed, of the wages and profits fund, 
would exactly correspond to the subtraction from the earnings of 
the degraded entrepreneurs, while everything else remained 
constant. Conversely it might be argued that the increment of 
produce due to the existence of superior ability may justly be 
assigned as extra profit. 

But how little appropriate is this precise conception will at 
once appear from the annexed diagram. Let OE in Fig. 6 
represent the entrepreneur's demand, OW the workmen's offer 
of the labour, the abscissa representing work done, and the 
ordinate wages payable out of the wages and profits funds 
(abstraction being made of interest and rent for land). Let OE 
be formed by the composition of Oe 0 , the collective demand curve 
for the lowest entrepreneurs, and one or more curves, such as 
Oe Lt appertaining to the entrepreneurs of higher ability. Now 
let us shrink these higher natures to the zero of business ability. 
The individual demand curve for each degraded entrepreneur 
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will become identical with that from which O 0 was formed (by 
tho combination of all the demand-curves for t lie lowest grade). 
The new demand-curve will therefore be of the form OE' inter- 
secting with OW as at the point r\ (Whether the disturbance 
will stop there will depend upon the nature of the communication 
between the departments of employer and workman; whether 
the mobility is one-sided, like that of fluid allowed by a valve 
to escape from one vessel to another, but not back again— see 
the end of the passage cited on our p. 301 from the Quarterly 
Journal o/ Economics — or whether the permeation is perfect.) 
If Oe 0 is small, if the part played in production by the marginal 
employers is insignificant, it is probable that the annihilation of 



the higher grades will result in the destruction of the greater part 
not only of profits, but also of wages. 

Accordingly it appears in general inexact to say that the 
“ surplus which is left in the hands of the higher grades of em- 
ployers ... is of their own creation ” ( Quarterly Journal of 
Economics , April, 1887, pp. 274 and 275); if we define their own 
creation as the difference between the actual produce and that 
which would have existed if their superior faculties had not been 
exercised. In that sense (and what other sense is there ?) the 
surplus of the higher grades is likely to be much less than their 
own creation (especially in the case where the marginal employers 
are relatively few). We seem to have proved too much. But may 
we not deduce the quod est demonstrandum , that actual profits are 
deserved, from the larger proposition that the entrepreneurs “ own 
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creation” is by a certain amount greater than their profits? 
No ; for that larger proposition is blocked by the antinomy that 
the workmen (or the higher grades of them) may by parity claim 
the greater part of the produce as their “ own creation ” — what 
would not have existed but for the exertion of their faculties. 

In short, we know no more than we knew at first — viz. that 
the distribuend is produced jointly by the owners of brain and 
muscle, that the terms of the distribution are determined by 
supply and demand, and that in this, as in every other market, 
each more favoured nature enjoys a rent , or differential advan- 
tage [the nature of which is well illustrated by Messrs. Auspitz 
and Lichen's construction indicated in our note (c)]. That the 
surplus earning of the superior entrepreneur is his own creation 
is true of the individual, but not of the class ; in division, but not 
in composition. 

However, Professor Walker may have tacitly made some 
specific assumptions as to the quantities involved ( e.g., the pro- 
portion of produce with which the marginal entrepreneurs are 
concerned) ; or I may have misinterpreted his statements. Even 
so, the liability to such misconstruction is a defect in the purely 
literary method. 

It would be easy in the case of less eminent writers to exemplify 
the part which the mathematical organon may play in lopping the 
excrescences of verbal dialectics. But I must content myself with 
briefly adverting to one of Professor Walker s critics, Mr. Sidney 
Webb. His able paper on the Bate of Interest and the Laws of 
Distribution , appears to me to contain several points deserving 
of attention ; with respect to which mathematical conceptions 
may assist the reader in distinguishing the original from the 
familiar, and the true from the misleading. 

(1) Mr. Webb restates the theory formulated by Jcvons, that 
capital is ideally distributed according to the law of “ equal 
returns to the last increments.” ( Rate of Interest and Laws of 
Distribution , by S. Webb, pp. 10, 11, and 21 of paper reprinted 
from Quarterly Journal of Economics , January, 1888.) 

In symbols (see above, note (/), p. 562) let the net earning of 
any individual be f r (Cr) — iCr ; where f, is a function differing for 
different individuals according to their faculties and opportunities, 

Cr is the amount of borrowed capital employed by the individual ; 
i is the rate of interest; land and labour are not expressed. In 
equilibrium 

dfjcr) _ _ df t {c,) _ dftjct) _ 

dcr det do. 
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(2) Again, Mr. Webb discerns that the “law of diminishing 
returns is applicable to capital as well as to land {ibid., pp. 9 
and 20, etc.). This is probably a new truth to the literary econo- 
mist, who will have some difficulty in reconciling it with the law 
of increasing returns received into the text-books. To the 
mathematician it is evident that, in order to maximise the net 
earnings /(c) — ,c, not only must the first differential of this 


expression vanish, but also the second differential ^ must be 

negative, which is the law of diminishing returns. It is quite 
consistent with the supposition that for certain values of the 


variable, not admissible as a solution of the problem, ^ should 

be positive, agreeably to the law of increasing returns. 

(3) Mr. Webb dwells much on “ the special industrial advan- 
tages not due to superiority of site or skill ” which arc enjoyed 
by some individuals. The use of an expression for the product 
like our f, may serve at least to keep in mind the existence of 
such specialities. It also brings into view a difficulty which 
has not been sufficiently noticed by those who use rent in its 
metaphorical or secondary sense. 

Suppose the extra produce is a function involving several 
variables (or parameters) like land, ability, opportunity. Say 
f r — F(\, a, <o . . .), where F is a form common to the community, 
and X, a, to denote the quality of land, ability, and opportunity 
peculiar to the individual. If the extra produce is F(A a eo) — 
F(o, o, o) ; is I' (A, o, o) — F(o, o, o) the “ economic rent ” of land, 
F(o a o) F(o, o, o) the rent of ability, F(o o eo) — F(o, o, o) the 
extra produce due to opportunity ? {/bid., pp. 16 and 17.) If so, 

the three parts do not make up the whole ! 

(4) Anyway, to call the third extra produce interest is very 
unhappy. Its affinities are evidently with rent. {Cp. Sidgwick, 
Political Economy , Book II. chap. vii. § 4.) 

(5) I should not have complained about the use of a term, but 
that it is connected with Mr. Webb s main contention against 
Professor Walker, to which I am unable to attach significance : 
that “ this, not the ‘ rent of ability,’ is the real keystone of the 
arch.” {Ibid., p. 17.) From the point of view here taken 
(above, p. 276) this search for the “ keystone ” among the factors 
of distribution is nearly as hopeless as the speculation of the 
ancients about the real up or down* 


* There is hero omitted a note (designated “ J ” in the original) dealing with 
the phenomenon of “ increasing returns,” upon the supposition that the collective 
VOL. U. v 
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(Jc) One-sided Monopoly. — In Fig. 7 let the curve DD' 
represent the demand of the public for a monopolised article, the 
abscissa denoting price, the ordinate quantity. Then, as Cournot 
shows, if there are no expenses of production the rectangle 
Oyrx should be a maximum ( Reclierches , art. 25) ; or rather the 
greatest possible. The solution is not likely to be indeterminate, 
except in the particular case where the demand-curve is an 
equilateral hyperbola. Indeterminateness is similarly excep- 
tional when there are expenses of production (cp. Sidgwick, 
Political Economy, Book II. chap. ii. § 4). 

Y 



(/) Two-sided Monopoly. — In Fig. 8 let Op and O q represent 
the curves of constant satisfaction, or indifference curves (above 
note (c) ; Tlieorie dcs Prciscs, Appendix II. ; Mathematical Psychics , 
p. 21) drawn through O for two individuals or combinations 
respectively. Then the locus of bargains which it is not the 
interest of both jjartics to disturb is the contract-curve, pq ( Mathe- 
matical Psychics, loc. cit.). At what point then on this curve 
will the transaction settle down ? If we assume that the con- 
ditions of a market are retained, the required point is at r the 
intersection of the supply- and demand-curves which is on the 
contract-curve. That is the solution of Messrs. Auspitz and 


supply-curve is formed by simple addition from curves of which each represents 
the offer of nn individual at on assigned price, and at one and the same time. 
This treatment is now obsolete, not taking into account the possibility of 
“ external economies” explained by Dr. Marshall subsequently to the 
publication of the present paper. 
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Lichen hconc, p. 3 S 1 ). It corresponds to the principle laid 
down by Professor Marshall for the action of arbitrators (referred 
to above in noto to p. 270). But Professor Monger, who has a 
numerical scheme equivalent to a rudimentary contract-curve 
( Gmndsatze , pp. 17G-S), and Professor Bolun-Bawerk, referring 
t° the ** Spiclraum ** afforded by the indeterminateness of bar- 
gain, recommend to “ split the difference.” Instead of “ equal,” 
equitable division has been proposed by the present writer, 
namely, that adjustment which produces the maximum of utility 
to all concerned; not subject to the conditions of a market, but 
irrespectively thereof (equations (/ 3 ) and ( 7 ), without equation (a) 



in noto (e) above), tho utilitarian arrangement, which also is 
represented by a point in the contract-curve, say u in Fig. 8 . Such 
might seem to be tho ideally most desirable arrangement ; but 
very likely the practically best, the irpaKrov aryaOov , is in the neigh- 
bourhood indicated by Professor Marshall and Messrs. Auspitz 
and Lieben. 

(m) The Austrian School. — Professor Menger and his fol- 
lowers have expressed the leading propositions of the economic 
calculus the law of diminishing utility, the law of demand and 
supply, and so forth — by means of numerical examples, supple- 
mented with copious verbal explanation. Their success is 6 uch 
as to confirm the opinion that the mathematical method is 
neither quite indispensable nor wholly useless, nec nihil nec 
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omnia , like most scientific appliances. Conceding that in the 
main they impart a saving knowledge of the true theory of value, 
it may still be maintained that they occasionally emphasise the 
accidents of a particular example as if they formed the essence 
of the general rule ; that their explanations are excessively 
lengthy ; and yet their meaning sometimes is obscure. For 
instance Professor Bohm-Bawerk may seem to attach undue 
importance to his conception of the Grenzpaar. He illustrates 
the play of demand and supply by supposing a market in which 
on the one hand there are a number of dealers each with a horse 
to sell, and on the other hand a number of would-be buyers 
(Konrad's Jahrbuch , 1880; Kapital . . p. 211. Cp. Mr. James 
Bonar s excellent article in the Quarterly Journal o/ Economics , 
October, 1888). The latter arc arranged in the order of their 
strength : first, the one who is prepared to give most for a horse, 
the highest price which the second can afford is less, and so on. 
Parallel to this arrangement is that of the would-be sellers : 
first, he who can sell cheapest; and so on. Upon this hypothesis 
it might happen that the fifth would-be buyer is willing to give 
a little more than the lowest figure which the fifth would-be seller 
will take ; while the sixth on the side of the buyers is not willing 
to give quite as much as the sixth horse-dealer stands out for. 
In this case five horses only will be sold ; and the couple who are 
the last between whom a bargain is possible — buyer No. 5 and 
seller No. 5 — enjoy a mighty distinction as the Grenzpaar ; an 
honour which is to some extent shared with No. G, the first 
couple between whom a bargain is impossible. 

Now this attention to a particular couple is not always appro- 
priate. How if the weakest actual buyer should prove to be, not 
buyer No. 5 but buyer No. 1 , as to a second horse ? Professor 
Bbhm-Bawcrk, indeed, has thought of this case, and called 
attention to it in a note to his later redaction ( Kapital . . .» 
p. 218).* So far — although the whole simplicity of the scheme is 
destroyed when we permit second and third horses to the different 
buyers and sellers — the conception of a “ limiting couple ” may 
still be retained. It will be found, however, that this idea is not 
appropriate to the general case of a divisible commodity, which a 
single individual on one side of the market may buy from or sell 
to a large number on the other side. That general case is much 
more clearly represented by a diagram like Fig. 9, where the 
inner broken curves represent the dispositions of the indi- 
vidual dealer, the outer thick curves collective supply and 

* But sec note to B, Vol. I. p. 37 below. 
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demand ( cp . Auspitz and Liebcn, Thcorie des Prcises). No doubt 
Professor Bohm-Bawcrk’s conception is appropriate to a par- 
ticular case, that in which the Kleinatc Marktiibliche Mcngeneintieit , 
in the phrase of Messrs. Auspitz and Lichen {ibid., p. 123), is con- 
siderable. But it is better with those eminent theorists to begin 
with the general or, at least, the simple case. 

As an instance of the excessive circumlocution to which the 
purely literary method is liable, we may notice the doctrine of 
objective and subjective value, which occupies many pages in one 
of the works to which we have referred. Is there really much 



more in the distinction than what is visible on a glance at the 
appropriate diagram? The individual’s subjective estimate of 
worth is expressed by his particular demand- or supply-curve Oe lf 
Oe 2 , O g l9 O g 2 , etc., in Fig. 9. The proper combination of those 
individual curves gives the collective demand- and supply-curves, 
of which the intersection represents the 44 objective value. 

Moreover, verbal circumlocutions are so little adapted to 
express mathematical conceptions that we are sometimes left in 
uncertainty as to our author’s meaning. When Professor Bohm- 
Bawerk remarks that there is something special in the labour 
market, in that the buyer will vary his arrangements according 
to the price of the article, the rate of interest {Kapital . . ., p. 407), 
does he specify the property which Messrs. Auspitz and Lieben 
have stated as general ; that the utility function (our note (e) 
above) is discontinuous, being different for large and small values 
of the variable under consideration ? 
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These deficiencies are more conspicuous in other writings of 
the Austrian school. A glance at Fig. 9, an intuition of the 
corresponding algebraic formulae, will show that the notion of 
an average imported into the doctrine of value by Dr. Emil Sax 
(Staatswirthscha/t) is not quite appropriate. As an instance in 
which great abridgment would be effected by mathematical 
expression, we might notice the last three chapters of Dr. Zucker- 
kandl's J heoric des Preises. Again the difficulty of conveying 
technical propositions without the proper phraseology may be 
illustrated by Professor Wieser s Der natiirliche Werth, when he 
speaks of value and final utility having place in a communistic or 
socialistic state (page 2G note and passim). May Ins meaning 
thus bo formulated ? In an economical regime distribution and 
exchange are regulated by the condition that the final utility of 
all concerned should be zero, the total utility a maximum, subject 
to the law that there should be only one rate o/ exchange in a market. 
In a communistic or utilitarian regime the limitation which the 
last italicised clause expresses is removed. In terms employed 
in our note (c) the economical adjustment is determined by the 
equation (a), (#), and (y) ; the utilitarian adjustment is deter- 
mined by (/3) and (7) only — in short, there is the distinction 
between the points r and // in our Fig. 8 referring to note (c). 

In offering these trenchant criticisms I regret that my limits 
impose a curtness which is hardly consistent with courtesy. 

(Note referring to p. 281 .) 

[A passage in this paper relating to Walras was severely 
criticised by Professor Bortkcvitch in (he Revue d' Economic Politique, 
January-February, 1890. lie rightly connected the passage with, 
and interpreted it by, a review of Walras's Elements d' Economic 
Politique Pure (deuxiemc edition) which I had contributed to Mature 
(September, 1889). I replied to Professor Bortkevitch’s criticisms in 
the Revue d' Economic Politique , January 1891. Looking back at 
these controversial writings — the Address here reprinted and the 
contemporary review in Nature , Professor Bortkevitchs criticism, and 
my rejoinder — I desire to withdraw any passage which suggests that 
Walras was at a disadvantage, as compared with Jevons, in that he 
did not analyse the final disutility of labour so fully and exactly as 
Jevons did. Professor Bortkcvitch ( loc . cit.) and Professor Pareto 
(Giornalc degli Economisti Cambi Foresticri, 1894) are right about 
that. It was not necessary for Walras's purpose that he should do in 
that matter exactly as Jevons had done. There is not the connection, 
which I incidentally suggested but now disown, between Walras's 
difference from Jevons in this respect and his agreement with Jevons 
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in another respect which constituted tho gravamen of my criticism. 
But I do not retract tho remarks which apply equally to Jevons and 
Walras : namely, that while they elaborated “ final " — or, as we now 
say, “marginal” — conditions, they left untouched the all-important 
condition that the total utility- — the “net advantages,” in the phrase 
introduced by Marshall — in different occupations should be equal 
(above, p. 2S0). It was not made a matter of reproach that this 
condition had not been treated mathematically. Rather, it was 
pointed out that it would have been very difficult to do so. In my 
rejoinder of 1801 I illustrate the difficulty by reference to a problem 
in Todlumtcr’s Calculus of Variations , which has for q uecsitum not 
simply a maximum (or ? ninimum), but the greatest (or least) possible 
value; to determine the course of a ship between two given points, 
so that the voyage may be accomplished in the shortest possible 
time. A stroke of the pen gives us the marginal condition, from 
which it follows that the course must be rectilinear. But a series of 
tentatives may be required to determine what combination of right 
lines affords tho quickest passage. (On the difference between a 
maximum and the greatest 7 *ossiblc value ns the quersilum eomparo 
Economic Journal, 1922, p. 433, and references there given.) 

It is not a matter of reproach to mathematical economists to have 
stopped short of these complexities. But economic theory, as dis- 
tinguished from mathematical expression, docs require the recognition 
of the important principle designated by Cairnes as “ Industrial 
Competition” and its opposite, “Non-competing Groups.” Now 
Walras s peculiar doctrine of an entrepreneur who makes neither gain 
nor loss cuts him off from this essential principle. Nothing must 
everywhere be equal to nothing; and it is difficult to see how the 
equality— or it may be inequality— of profits in different occupations 
can be reconciled with this favourite tenet of the Lausanne School. 
Of course it may be tolerated as an extreme abstraction ; a simpli- 
fication permissible to a path-breaker ( cp . Pareto, loc. ctt.). But it 
seems to deserve pardon rather than praise. 

In two of the writings mentioned, the review in Nature and the 
article in the Revue d'ticonomie Politique , criticism is directed against 
another part of Walras’s Elements : namely, his description of the 
process by which the price in a market is evolved. He describes a 
way rather than the way by which economic equilibrium is reached. 
For we have no general dynamical theory determining the path of 
the economic system from any point assigned at random to a position 
of equilibrium. We know only the statical properties of the position ; 
as Jevons’s analogy of tho lever implies ( Theory, p. 110 el scq.). 
Walras’s laboured description of prices set up or “ cried ” in the 
market is calculated to divert attention from a sort of higgling which 
may be regarded as more fundamental than his conception, the 
process of recontract as described in these pages and in an earlier 
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essay (see /?). It is believed to be a more elementary manifestation 
of the propensity to truck than even the effort to buy in the 
cheapest and sell in the dearest market. The proposition that there 
is only one price in a perfect market may be regarded as deducible 
from the more axiomatic principle of recontract (Mathematical 
Psychics , p. 40 and context).] 



(£) 

ON THE DETERMINATENESS OF ECONOMIC 

EQUILIBRIUM 

[Tins is a translation of an article which appeared under a 
slightly different title in the Giornale degli Economist i, 1891. The 
inquiry takes its start from a passage in the then recently published 
second edition of Marshall’s Principles , where he adduces from 
the present writer’s essay on Mathematical Psychics a construction 
there largely employed in the investigation of economic equi- 
librium, the contract-curve. Apart from this connection the dis- 
course is not closely related to the text. For Marshall in the 
passage cited has in view a market in a special sense distinguished 
from normal, whereas the process which I analyse has much in 
common with the determination of normal equilibrium. Besides, 
as argued by Mr. Berry in the same volume (XL.) of the Giornale, 
the term “ determinate ” is used by Marshall in a somewhat 
different sense from that which I have adopted. 

Apropos, it may be remarked that there is a certain indeter- 
minateness about the use of the term “ determinate ” by econo- 
mists. Thus Pareto has demurred to the description (above, E) 
of the transactions between two monopolists as indeterminate. 
There being more equations than unknowns, the problem, he 
thinks, cannot properly be described as “ mathematically 
indeterminate.** 

I dispute no man’s definition of terms; concerned, ratiier, 
with the truth of propositions. The proposition which I seek 
to establish here relates to a typical market consisting of two 
groups of individuals, say A’s and B’s : the A’s offering the 
commodity a in exchange for £ supplied by B’s. Each A makes 
agreements with B’s independently of and not in concert with 
other A’s; and the B’s likewise act independently. The term 
“ market ** applied to this transaction is not to be understood 
in a sense opposed to " normal ** or “ natural.” Rather there 
is conceived to be a certain normality about the proceedings. 
They need not be supposed to take up a long period ; rather the 
contrary, since the disposition and circumstances of the parties 
are assumed to remain throughout constant. But it is supposed 

313 



314 


MATHEMATICAL ECONOMICS 


that agreements are renewed or varied many times. A “ final 
settlement ” is not reached until the market lias hit upon a set 
of agreements which cannot be varied with advantage to all the 
re-contracting parties. The re-contract most favourable to the 
disturbance of a temporary equilibrium is one in which an A deals 
with a great many B’s. If that power is not used, c.g. y if each 
A confines himself to dealing with one B, it is quite possible (as 
will appear below) that re-contract thus hampered would not 
disturb the equilibrium. Thus the condition that perfect finality 
should be reached may be stated as follows, in the ease, say, of 
equal numbers on both sides of the market, m A’s and m B’s; 
it must be impossible for any number of A’s, say w— n, dealing 
(each for himself) with any number of B's to enter into a new set 
of agreements with advantage to all the re-contracting parties. 
Since in general the less restriction there is on the number of B’s 
who re-contract the greater is the possibility of a new equilibrium, 
the condition is adequately expressed by the proviso that it 
should not be possible for (w— w) A s to re-contract with all 
the B’s. This “nil” has proved a stumbling-block to a critic 
who writes in the same Oiornalt for June, 1801. But I think 
it might have been difficult to recall the explanation above given 
by any other concise phrase. I trust that I shall not suffer like 
the plaintiff in the old state of the English Law who lost his caso 
because in describing an article which had been stolen from him 
he spoke of a 44 ham ” where he should have used the words 
44 part of a ham.” At any rate before condemnation is passed, 
reference should be made to the writer's essay on Mathematical 
Psychics ; on which the article in the Oiornale is largely based. 
In the reproduction of the article here presented I have omitted 
several long passages which purported to be restatements of 
theories more accurately enunciated in that essay. 

I illustrate the theory of determinate equilibrium by two 
examples in which first appearances are deceptive. There is first 
the case in which the marginal utility of both articles for at least 
one of the parties varies with the terms of an agreement. This 
circumstance may seem at first sight unfavourable to determinate- 
ncss. It may be to some kinds of determinateness, but not to 
that which has been above defined. Rather, it is the general 
rule that both articles should vary in respect of final utility for 
both parties. If we have to do not with tho general problem, 
but with the particular case in which the marginal utility of 
one commodity remains constant — as in the instance cited below 
from Auspitz and Licben — the equilibrium does not on that 
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account, I think, become more determinate than in tin* general 
case, theoretically at least, and apart from “friction.** 

If this view is correct, indeterminateness is not to he attributed 
to the labour market, because the marginal utility of money 
varies with the price of labour that may be set up. But a certain 
indeterminateness is to be attributed to that market fora quite 
different reason, namely, the circumstance that a man cannot, 
or at least does not, simultaneously serve two masters. This 
point is disputed by the aforesaid critic in the (iiornalc (June, 
1 SOI ). But, as appears from the passages cited below from the 
Gionwlc , he seems not to have taken account of an essential 
condition in our problem, viz., that the competing work-people 
should not act in concert.] 


The theory of Exchange is founded on the principle of Barter, 
which has been discussed by Marshall with remarkable originality 
and accuracy. Ho has avoided the common error of attributing 
to two persons who are bargaining with each other a fixed rate 
of exchange governing the whole transaction. A uniform rate 
of exchange, he remarks, is applicable only to the case of a perfect 
market. By way of example he puts the case of A having a 
basket of apples and B a basket of nuts; A desiring nuts and B 
apples. Referring to this example, I would express the process 
of barter mathematically in the following manner. 

Let the abscissa x denote the number of apples given by A 
and received by B ; the ordinate y, the number of nuts given by B 
and received by A. Thus every point in the plane (x, y) repre- 
sents a barter of so many apples for so many nuts. Let u be 
the utility, or satisfaction, of A so far as it depends on the one 
hand on the number of nuts that he gains, and on the other hand 
the number of apples that he retains, that is the number initially 
in the basket less by the number that he has parted with. Let 
v bo the similarly defined advantage of B. 1 Bartering will 
continue as long as it is possible for both parties to gain thereby. 
Let Ax bo the quid given by A and A y the pro quo received by 
him at any stage of the transaction. The process of exchange 

x It may assist the formation of correct conceptions to put u ?= <p, (a — x) -4- 
*,(»/). where a is tho original stock of apples; with a corresponding expression 
for v. But wo aro not limited to this simple form. Wo aro at liberty to uso for 
it an expression of tho form x( a — *> y)- 
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can only continue as long as the gain (of satisfaction) by A and 
likewise B’s gain is positive; in symbols, 


du du dv A , dv . ^ ^ 

dx + 7h/ A ' J > °- <71 A * + <ly A » > °- 


Now this condition will cease to be fulfilled when the total quanti- 
ties exchanged, x and ij , are such as to satisfy the equation 


du dv dv du 
dx dy d v dy ' 


The locus thus represented I have called the contract-curve. 


Y 



In Fig. I any point, for instance a, denotes the exchange of, 
or contract for the exchange of, the number of nuts represented 
by the ordinate op against the number of apples expressed by 
the abscissa Op. The scries of short lines On, ab t be, corresponds 
to successive barters (at different rates of exchange) of a few 
nuts for a few apples. The broken line Oa'b’c'd' indicates a 
possible set of exchanges more favourable to B. 

Alike at c and at d' the bartering comes to a stop, those points 
being situated on the contract-curve PQ. Of this curve the only 
part with which we are concerned is that which is intercepted 
by the curves of constant satisfaction , or curves of indifference , 
for A and B respectively which pass through O; viz., OhP and 
OgQ. The curve of indifference which passes through a given 
point is the locus of all the contracts that procure to the con- 
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tractor the same satisfaction as the contract designated by the 
given point. For instance, the contract designated by the point 
h, that is Ok apples given for hk nuts, or, again, the contract 
designated by P, procures for the contractor A the same satisfac- 
tion as the contract (or absence thereof) designated by O. It is 
indifferent to A whether lie makes either of the first two deals, 
or none at all. Similarly, it is indifferent to B whether the 
dealing is represented by the point O, or g, or Q. 

At what point on the tract of contract-curve between P and 
Q the process of bartering will come to a stop cannot be predicted. 
The position of equilibrium may be described as indeterminate. 
The essential condition of this indeterminateness is the absence 
of competition. 

The essential condition is not to be sought in an incident of 
the case before us, namely, that the marginal utility of both the 
commodities varies in the course of the dealing. The phenomenon 
of indeterminateness may very well exist without that incident. 
Whether or not the marginal utility of one commodity, say y, is 
regarded as varying with the additions or subtractions incidental 
to exchange, there will always remain — in the case of barter 
between two individuals — an indeterminate tract on the contract- 
curve, every point of which is a position of equilibrium. True, 
the curve will sometimes degenerate into a right line j>arallel to 
one of the axes . 1 An example is furnished by Messrs. Auspitz 
and Lichen in that part of their important book in which they 
discuss the contract between a monopolist entrepreneur and a 
union of operatives. Assuming that the marginal utility of 
money may be treated as constant, they justly observe that 
“ the determination of price seems to be between wide limits 
arbitrary.” 

Thus the imperfections of the labour market do not depend 
on the circumstance that the marginal utility of money varies 
for the work-people according to their bargain with the employers, 
according as their wages afford only bare necessities or super- 
abundant luxuries. The imperfections of that market are rather 

1 In symbols if tho final utility of y is constant for both dealers, wo may put 
for u tho satisfaction of the contractor A tho expression — x) + ay, and for v 
(pertaining to B) $>,(x) + Sy ; where a and 0 arc constants. Accordingly wo 

obtain for tho contract-curvo = ♦*'<£) ; or x = constant ; representing 

a 0 

a lino parallel to tho axis of y. This lino fulfils the characteristic condition of tho 
contract-curve that at any point of tho locus tho inclination of tho tangent to a 
curve of indifference passing through that point should bo tho samo for both 
parties. 
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to ho sought in certain peculiarities which Marshall has pointed 
out, as noticed at the conclusion of this paper. 

Apropos of impediments to the play of competition in the 
labour market there may be observed from the point of view here 
adopted two incidents which are more curious than important. 

Suppose that every A can contract with only one B, and like- 
wise every B with only one A. Then it is no longer possible 
that (m— n) As — each acting independently — should form a 
set of new contracts with all — or any number of — the B*s (and 
likewise impossible for (m — w) B's to re-contract) ; which variation 
of contracts — when it can be effected with advantage to all the 
rc-contracting parties — is here regarded as the essential attribute 
of competition. Accordingly, the* equilibrium would be in the 
case supposed as indeterminate for a set of couples, as we have 
seen that it is in the ease of a single couple. There may possibly 
exist types of domestic service which fulfil the supposed condition. 
But practical importance not claimed for t his ru riosum. 

There is another unobserved peculiarity of the labour-market 
which is the more curious in that it constitutes a positive advan- 
tage* to the work-people in their dealings with entrepreneurs. 
Suppose that the system of contracts is initially at any point 
on the contract -curve (Fig. 1) d' on the right of the position 
hereinafter defined f > ; that is to the advantage of the B's who 
supply the* article y. It may he shown that the advantage 
which the B's thus possess is lost through the action of (m — v) 
of their number who carry off. so lo speak, the whole (or a largo 
part) of the* A group. * Suppose now that the A's arc work- 
people, the B's cut lepreneurs. The lei ms first proposed may bo 
very much to the advantage of the entrepreneurs. But they will 
lose that advantage through competition against each other. 
Assuming that an entrepreneur can employ several men, it will 
he to his advantage to offer to sonic of his rivals’ workmen better 
terms than they were receiving, and so carry them off. And 
this process will theoretically continue until the system of 
agreements reaches (he position of stable equilibrium symbolised 
by the point H, the point at which the demand curves (not 
shown in the figure) intersect on the contract-curve. Analogously 
it might be supposed that if the terms are at first too favourable 
for the work-people, if, for instance, the point c (left of fi) 
represented an initial system of contracts, the? work-people would 
lose that advantage, by mutual competition. But such com- 
petition would imply, according to our analysis, that a workman 

* See note at end of article. 
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takes on several entrepreneurs; that a man can serve two masters 
simultaneously. In the case of painters, no doubt, and many 
home-workers plurality of employers is common. Still, tho 
general rule is that no man can serve two masters, and so far as 
this is true the work-people have an advantage over the entre- 
preneurs in that they cannot equally beat down the price of 
their services by mutual competition. 

I do not, however, regard these nice points as more than 
cun’osa , of little practical importance in comparison with the 
conditions of the labour-market on which Marshall has dwelt ; 
in particular, the tendency of any accidental disadvantage under 
which the work-people may be suffering to become perpetuated 
through the lowering of their vitality and efficiency, and the fact 
that employers are few in comparison with the number of work- 
people. In this field Marshall has thoroughly reaped the harvest, 
leaving nothing to those who come after him but to glean some 
logical niceties. 

(Not© referring to p. 318.) 

[The argument that if a rate of exchange unduly favourable to tho 
work-people is set up they will not beat the ju ice down by their mutual 
competition is disputed by an able critic in the June number (1891) 
of tho Giorualc, on grounds of which the following quotation ( loc . cit. 
j>. 553) contains the gist. Though it is true that * no man can serve 
two masters,’ yet it is quite possible for a number of work-pcoj>le to 
increase the number of entrepreneurs whom they serve. Jf, on 
average, 100 work-people serve one emjdoycr, 500 may at jjlensure 
renew their contract with six or with four. The first proceeding 
tends, according to Professor Edgeworth’s reasoning, to favour tho 
entrepreneurs, the second the work-people.” 

To which I reply in the October number of the Giorualc (1891) 
suggesting that the critic has not taken account of the condition that 
tho work-people should not act in concert. 

“ Say five entrepreneurs employ each on average 100 men. Four of 
these entrepreneurs are disposed to employ a larger number of work- 
men, and they offer higher wages, each finding that he can thus make 
a bargain more advantageous for himself and for his employees. What 
can be simpler ? But now consider the opj>osito case. How can 400 
work-people originally employed by four entrepreneurs find occupation 
with five entrepreneurs by way of an initiative on the part of tho 
work-people, each acting independently, and not in concert with 
others. This case is not analogous to the first; because it is not in 
the power of any operative to purchase, so to speak, a fraction of an 
entrejjreneur, other than, or in addition to, that which he already 
enjoys in virtue of his present engagement.” J 
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VARIORUM THEORIES ON CONSUMERS’ SURPLUS, 
RENT, DUOPOLY, ENTREPRENEURS’ REMUNERA- 
TION 

[In this Paper published under the title “ Appreciations of 
Mathematical Theories,” Economic Journal (pp. 221-231 and 
pp. 524-531), 1907, some points raised by (then) recent writers 
on mathematical economics are discussed. Attention is called 
to Professor Pigou’s views on utility or “ satisfaction ” as an 
object of economic theory, and its relation to utilitarian ethics. 
There is raised the question how far it is possible and desirable 
to contemplate simultaneously — as it were in one and the same 
picture — a series of (short-period) laws of demand (or supply) 
which change with time and circumstance ( cp . Review of 
Cunynghame). The properties and proper designation of 
Consumers’ Surplus are also considered. 

Professor Flux suggests a variant of the construction commonly 
employed to represent the return of agricultural produce to 
successive “ doses ” of outlay. He proposes to represent the 
total return by an ordinate corresponding to an abscissa repre- 
senting outlay. This representation would have the advantage 
of fixing attention on what we know in general about the relation 
of the product to the outlay, namely, its increase at a decreasing 
(or sometimes increasing) rate with the increase of outlay. The 
concavity (or convexity) of the curve traced by the extremity 
of the ordinate representing total production exhibits the char- 
acter of diminishing (or increasing) returns without bringing into 
view so conspicuously as in the alternative scheme the assumption 
involved in the shape of the diagram about a coefficient not known 
to us, the rate at which the rate of decrease (or increase) varies, 
the third differential of product with respect to outlay. 

In connection with the discussion on outlay and return, refer- 
ence is made to the old theory that improvements in the art 
of cultivation are apt to be attended with a fall in rent. 

Professor Loria’s principal contribution to the Symposium 
consists of an objection to our description of the indecisive fight 
between monopolists (E) ; on the ground that in concrete fact 
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they would cease fighting and make a compact. In this con- 
nection the reader should bear in mind that the monopolists to 
whom the theory relates are not necessarily purveyors of the 
same article. The articles which they respectively control may 
be not identical, but only partial substitutes for each other. They 
ma 3' he not substitutes for, but complements of, each other. The 
difference in the kind of indeterminateness, according as the 
articles are rival or complementary, is illustrated in the Economic 
Journal, September 1922 (Review of Amoroso). 

The theory propounded by American theorists, that the 
remuneration of the entrepreneur is exactly equatablc to the loss 
which his removal from industry would occasion, is examined 
in the light of Professor Chapman’s constiuctions; and it is 
found that the proposition is neither quite true nor very useful.] 


Some theories which have recently been publisliod in the 
Economic Journal are the object of the following reflections : — 
I. Beginning with Mr. Pigou’s article in the Economic 
Journal for 1903, 1 I remark that he has justly described the 
relations between the economic measure of utility' and the philo- 
sophic doctrine of utilitarianism. The mcasuro of utility pro- 
posed by Dupuit is applicable in its first intention and obvious 
interpretation to a great number of transactions. 2 But the 
cautions with which the second author of the method has qualified 
its statement 3 are often required. His followers are not com- 
mitted to Mill’s doctrine, “ that to think of an object as desir- 
able (unless for the sake of its consequences), and to think of 
it as pleasant, are one and the samo thing ; and that to desire 
anything except in proportion as the idea of it is pleasant is 
a physical and metaphysical impossibility.” 4 Like Browning, as 
elsewhere portrayed by Mr. Pigou, the philosophical economist 
may think of himself as ” ablo, if he so chooses, to resist his own 
pleasure-seeking desires ” . . . ” not an inert mass chained, as 
Bentham believed, to the irresistible power of imagined pain and 
pleasure.” & It is not inconsistent with the U6e of the money- 
measure to indulge in a disinterested pursuit of the happiness 
of others, or even aim at somo good distinct from the joy of 

1 " Some Remarks on Utility,” Economic Journal, VoI. XIII. p. G8. 

* Loc. cit., p. 68, last par. 

* Marshall, Principle s of Economics, Bk. I. ch. iii. § 6, note. 

4 Utilitarianism, p. 68. 

* Browning as a Religious Teacher , p. 103. 

VOL. U. 
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sentient beings. Nor can the technical apparatus for the measure- 
ment of economic utility be employed for “ the summation of 
total happiness." 1 

Agreeing with the general tenor of Mr. Pigou’s remarks on 
these sublime topics, I still think that the economic measure of 
utility may have some tendency to establish the end proposed 
by utilitarianism, and considerable efficacy in supplying means 
thereto. Economics cannot indeed prove that to procure the 
greatest possible sum of satisfaction for all is the criterion of 
what is right for each. But the authority of an accredited 
science is lent to show that this object is not absurd 2 as some 
metaphysicians have suggested : T. H. Green, for example, 
when he says that 44 the aggregate of possible enjoyments " of 
which modern utilitarians tell us 44 simply represents the vain 
attempt to get a definite by the addition of indefinites. It has 
no more meaning than 4 * the greatest quantity of time,’ would 
have." 3 A scruple worthy of the Eleatic school is solved by 
walking in the way of the modern economist. To some it is not 
simply the addition of pleasures, but the addition of pleasures 
belonging to different persons, which forms a stumbling-block.* 
The familiar and successful application of the conception col- 
lective total utility, Gemeinnutzen, 4 is calculated, I think, to 
dispel this prejudice. Moreover, the technical apparatus may 
conceivably be employed as a means towards ascertaining the 
greatest possible sum of satisfaction in a utilitarian sense, in 
two large departments of economics which border on ethics and 
politics. A utilitarian end, the least possible sacrifice on the 
part of all concerned, may be accepted as the criterion of taxa- 
tion . 6 Against the principle of arbitration between combinations 
there has been suggested the maximum total utility, not so much 
that of society as a whole, as that of the parties to the agreement. 

However we define the 44 satisfactions " which are measured 
by the method under consideration, the question may arise : 
With what unit are they measured ? Professor Irving Fisher s 
unit, 44 the desire of an arbitrarily chosen individual A for a 
small increment of a given commodity under given circum 


1 Pigou, Economic Journal, loc. cit., p. G8. 

3 Cp. ibid., 1895, p. 587. 

3 Introduction to the moral part of Humo's Treatise, § 7. 
Lectures on Ethics of T. H. Green.'] 

* To Jovons oven. Theory oj Political Economy, p. 14. 

« Auspitz and Liebon, Theorie de* Preiscs. p. 23 et passim. 

4 Pure Theory of Taxation, above, S. 

• Index, s.v. Arbitration. 


[Cp. Sidgwick 
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stances,” is preferred by Mr. Pigou to a “ just perceivable incre- 
ment of pleasure.” * Perhaps it is better to say, with Pro- 
fessor A. Voigt , 1 that no unit is required : quantities like utility 
are to be measured only by ordinal numbers. In confirmation 
of this conception Professor Voigt refers to the view, now prevalent 
among mathematicians , 2 “ which sees in ordinal number rather 
than in cardinal the primary conception of number.” f 

In a first view of the measure under consideration utility 
may be considered as related to money in the way of a con- 
tinuous function. Thus if travel is the commodity enjoyed, 
and a lowering of fares (which may be supposed to be reckoned 
on the “ zone ” system) enables the consumer to procure more 
of this article, he may simply take new tours, in addition to 
those which he would take even at the higher fare. He may, 
however, be induced by the change of fares to rearrange his 
whole scheme of travel. The difficulties connected with such 
change of function appear to be minimised by the plan which 
Auspitz and Lieben have adopted for representing total utility. 

A more serious disturbance of the relations between Demand 
and Total Utility arises when the amount that any one person 
demands is affected by the amount which other persons demand . 4 

* This unit was proposed in my essay on Mathematical Psychics. I have 
suggested that its uso has some affinity to physical measurement. — Mind, 1922, 
p. 274. 

1 ** Znhl und Muss in tier Ockonomic," Zcitschrijt Jur die Ocsamte Staatswisscn- 
scha/t, 1893, No. 3; roforred to in tho Economic Journal, Vol. III., p. 202. 

1 Cp. Professor Lovo in tho nrticlo on " Functions of Real Variables ” in tho 
Encyclopaedia Drilannica, Ed. X. Vol. 28. — " Tho capacity of numbers to answer 
quostions of how many and how much — in other words, to express tho results of 
oporutions of counting and measuring— -may lx* regarded as a secondary proporty 
derived from tho moro fundamental on© of expressing order. Natural 
numbors form a scries with a definito order, and tho expression * greater than * 
and ' loss than * mean * more advanced ’ and * less advanced ’ in this order." 

t Cp. Poincar6*s pronouncement on tho measurement of utility; cited below 
(0), p. 472, and published by Walras in tho brochure £conomiquc ct M6caniquc, 
Lausanne, 1909. 

3 Thcoric dcs Prciscs, pp. 9, 78, 87, 141, ct passim. 

4 Tho conception may bo illustrated by tho common supposition that at socia\ 
gatherings which aro cheered by alcoholic boveroges tho consumption of liquor per 
hood is likely to bo greater the moro numerous tho company. An opportunity of 
testing this belief is afforded by tho varying sizo of tho dinners at a certain Oxford 
Collego whoso members aro thought to be suscoptiblo to tho influences of good 
fellowship. Tho dinners on tho Sundays during that part of tho Terms which is 
described os " full ” seem well suited for tho purpose of verification, tho number 
varying considerably — from seven to forty-two in th© course of tho period which 
I have observed — whilo tho character of tho entertainment is not otherwise 
materially altered. Tho amount of wine (of different kinds) drunk on each 
occasion, and th© cost thereof, liavo boon recorded. I havo utilised th© records 
for four years, 1903-1900 inclusivo, omploying tho following assumptions. I 
take tho cost of tho wino consumed as the measure of tho quantity; and I toko tho 
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Mr. Pigou, improving on Mr. H enry Cunynghame’s speculations 

variations in the quantity consumed per head as an index of variation in effective 
demand. The demand ia, indeed, not measured as usual : for the total cost of the 
wino drunk on each occasion is divided equally among all who have taken part » n 
tho potation. Accordingly the final utility of the lost doso which an individual 
consumes is not. as in ordinary cases, balanced by tho cost of that dose ; tho set-off 
is only an nth port of that cost, where n is the number of the company. 1 assume, 
however, that this peculiarity does not appreciably stimulate tho consumption 
of wino at a College dinner, and that tho amount of wino drunk at these social 
gatherings may be taken os an index of effective demand, just as well as if each 
individual, as happens at Club dinners, paid for what ho individually consumed. 
I may add that if the circumstance which I neglect were really of account, the 
conclusion to which lorn coming would be a fortiori. To test whether the size 
of tho party lias any influence upon tho depth of tho potations, I first find the 
avorago size of a party, and then I find the average cost per head, on tho one hand, 
for parties that are below tho avorago eizo, and on tho other hand for parties that 
are above tho avorago size ; for each year, and for tho whole period. Tho results 
are oxhibitod in tho subjoined table. For example, in tho year 1900 the records 
of 25 Sunday dinners were oxnminod. Tho averago attendance was 21 (tho 
smallest attendance being 10. tho largest 42). Tho averago cost por head of the 
wino drunk at all tho 25 dinners in 1906 was a sum which comes to 9o 4 per cent, of 
tho avorago cost por head of the wine drunk at all tho 102 parties in the four years 
1003-6. The avorago cost of tho wino drunk at thoso dmnors numbering 12 (or 
more exactly construed. 12*). at which tho number of diners was below the average 
for the year, was 97 por cent, of tho aforesaid general average for tho whole ponoa. 
Tho averago cost for tho parties at which the numbers were above tho average 
of tho year was 93 8 por cont. (of the gonoral averago for tho wholo P®n°d ). 1 
have thought it sufficient to give tho costa as percentages. Tho Btatcrnont of tho 
actual figures is forbidden by a scruple such as that which deterred Gibbon from 
disclosing tho amount of his income ; lest ho should oxc.to the envy of some and 



Number 

of 

parties. 

Averse 
*l*e of 
party. 

Cost per bead per cent, of average coat lor 
period IP03-0. 

Small 

parties. 

Parties of 
all sizes. 

Large 

parties. 

1903 

25 

18-4 

99-8 

103 4 

106 2 

1904 

26 

17 8 

97-6 

99 8 

101-7 

1905 

26 

19 2 

104-6 

101 4 

98-3 

1906 

21 

210 

mm 

95- 4 

93-8 

1903-6 

98 

19 1 

100 5 

100 

99'4 


It nppoars from an inspection of this table that no constant or consiuur.**^ 
excess of consumption is shown by the larger as compared with tho smaller parties. 
When it is added that tho “ probablo error ” incident to tho difference botwoen tne 
average consumption of large parties and that of small parties in any one year is 
about 3 per cent, (per cent, of the general average cost as before), it will be apparent 
that in this example the influence of the amount demanded by all on the avorago 
demand of each is inappreciable. 
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on this subject , 1 points out that a “ consideration of the distri- 
bution of the commodity, as well as of the mere quantity of 
it,” should be taken into account . 2 His elaborate formula) far 
transcend the resources of statistics ; but they subserve the 
useful purpose which Dupuit, referring to the impossibility of 
determining even the simpler law by statistical observation, has 
thus indicated : “ quand on ne peut pas savoir les clioses e’est 
deja beaucoup que do savoir qu’on ne sait rien.” 3 

The theory improved by Mr. Pigou has useful analogies with 
the extended theory of supply. The latter, indeed, does not, I 
think, equally require the consideration of distribution. But 
both theories profit by the method of representing the clement 
of time which Mr. Pigou has exhibited in a subsequent article . 4 
As I understand his construction,” the ordinary demand curve,” 
at a time which is represented by a point on the axis of X, 
is in a plane passing through that point, parallel to the plane 
of YZ; Y denoting the scale of consumption, and Z the price. 
The diagrams, which aro presented at successive epochs, do 
not occur like the slides which an exhibitor inserts in a regular 
sequence into his lantern. What diagram at the time x -f- Ax 
will succeed the diagram presented at the time x will not 
depend simply on the time. To continue the metaphor, according 
as a certain index [the intersection of the supply- and demand- 
curves] is directed to one point or another in the diagram per- 
taining to the time x t the diagram at the time x -f- Ax will take 
on different shapes . 5 The curve which expresses the move- 
ment of the scale of production in time is like the path of a 
particle in a Galtonian error-machine, a path determined partly 
by a prearranged constitution of things, partly by accidents 
affecting each stop. The pro-arrangement forms tho portion 
of truth in Mr. Cunynghamc’s doctrine that ” a group of successive 
curves is tho expression of a state of facts existing at one time, 
and is not a group of successive time phenomena.” 

1 Economic Journal, Vol. II. p. 37. 

* Tho now conceptions of collective in relation to individual demand aro 
analogous to tho doparturo in tho theory of probabilities according to which tho 
elements or components which generate tho law of error aro no longer regarded as 
perfectly independent (soo Journal of the Statistical Society, 1000, Vol. J-XIX.). 
Whon each olomont is correlated with tho sum of all. wo have a simple caso like 
that conceived by Mr. Cunynghamo ( cp . review reprinted Vol. HI. p. 138); 
tho caso in which each olomont is correlated with some only of tho other 
elomonts resembles Mr. Pigou's moro oxoct conception. 

* Annalcs 'ties Pontes et Chaussics, 1844. 

4 Monopoly and Consumers’ Surplus, Economic Journal, Vol. XIV. p. 388. 

‘ I havo stated my meaning moro fully in a criticism of Mr. Cunynghamo ’a 
doctrines in tho Economic Journal, VoL XIV. p. 63 et stq. 
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Referring to Mr. Pigou’s article on “ Monopoly and Con- 
sumers* Surplus,” I select, among many points worthy of notice, 
his account of the pressure whereby the monopolist is able to 
exploit the “ consumers* surplus ” of his consumers. It may 
be suggested that the position of the monopolist is strengthened 
when the total amount which he controls is, or is supposed to be, 
limited. 1 The consumers of mineral water controlled by a mono- 
polist, as in Cournot’s illustration, are likely to agree to his 
terms more quickly when it is known that he has only a fixed 
quantity of the commodity per day at his disposal. 

I cannot dismiss this article without commending Mr. Pigou 
for having followed the highest authority on the subject in sub- 
stituting “ consumers* surplus ** for “ consumers’ rent.” I 
submit that it is better to limit the term “ rent ” to the income 
derived from things the supply of which is limited, and cannot 
quickly be increased, 2 or some neighbouring definition, rather 
than to extend the term, as suggested by Professor Clark, 3 to all 
kinds of differential gains. Rent, as defined above, is a species 
of surplus which differs from other kinds of surplus in important 
respects. 4 * These nice distinctions may be contemplated more 
clearly if different words are used for the species, rent, and that 
which is predicated thereof, the genus surplus. 

II. An easy transition leads to Professor Flux’s article in 
the Economic Journal for 1905, of which a leading feature 
is the use of a line to represent the surplus constituting economic 
rent. Professor Flux’s construction may bo regarded as a variant 
of that which is employed by Messrs. Auspitz and Licbcn. 6 The 
use of the ordinate rather than an area seems to have, on the 
side of supply, the same sort of advantage which wo have already 
attributed to it on the side of demand ; 6 it smooths over dis- 
continuities of function. 7 A similar construction is suitable to 
represent producers’ surplus considered as depending on several 

1 Tho description given by Mr. and Mrs. Wobb of tho bargain between the 
individual workman and tho capitalist employer is very instructive: Jndtutna 
Democracy, Part III. ch. ii. p. 604, cd. 1902. 

* See Marshall, Principles. Bk. II. ch. iv. § 7. t 

3 See his article in tho Quarterly Journal of Economics, 1891, and his book. 
Distribution. Tho claims of tho wider definition ore ably stated by Dr. J. Schum- 
peter in his paper on Das Rentenprinzep in the Jahrbuch fur Gesctzgcbung, 1907. 

4 As shown by Professor Marshall's Principles, pp. 479, 626 et passim. 

6 So for, at least, as Professor Flux uses tho ordinates to represent money 
Reference should also be mado to J. D. Everett's Geometrical Illustrations of the 
Theory of Rent read boforo tho British Association, and published in the Journal of 
the Statistical Society, 1899. 

• Above, p. 323. 

7 Cp. Flux, loc. cit., p. 282, referring to his Fig. IV. 
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variables. Thus if the outlay of borrowed capital is measured 
on the axis of X, the amount of land rented on the axis of Y, the 
surplus accruing to a particular farmer, or to farmers collectively, 
may be represented as the intercept between a certain plane 
corresponding to Professor Flux’s line O E, and a certain surface 
corresponding to his curve O P . 1 Of course, this is a very abstract 
conception, neglecting, e.g., sales at particular times and in 
particular markets on terms which would not pay if adopted 
generally, and other incidents of a somewhat monopolistic 
character . 2 

But I must keep to the subject “ improvements and rent- 
ability.” Among the “ controversies of a past ago ” to which 
Professor Flux recalls attention is the thesis that the “ sudden 
and general introduction of agricultural improvements ” would 
tend to lower rent . 3 I gather that Malthus took the opposite 
side from Ricardo and the Mills on this question, since he held 
that the tendency of rents to decrease might be ” counter- 
balanced by extraordinary improvements in the modes of cultiva- 
tion.” 4 I do not understand that Professor Flux takes either 
side in this controversy. His construction may indeed be 
employed to show that neither the Ricardian thesis nor its con- 
tradictory is universally true. The mathematical weapon to 
which Professor Flux has imparted new refinement may be directed 
against the Ricardians with at least as much effect as Mr. Canaan 
has turned against them their own primitive instrument of 
arithmetical illustration . 5 

But I submit that the Ricardian thesis is not refuted by the 
proof that it is not universally true. For, interpreted gener- 
ously, the theory purports to be only probable. The probability 
with which wo have hero to do is not merely tho sort of credi- 
bility short of certitude which characterises empirical knowledge 
generally, but rather a species of presumption not founded on 
specific experience, which is peculiar to the Calculus of Proba- 
bilities. Such is the postulate that when an event must occur 
in one of two ways, and is not known to occur more frequently 
in one way than another , 6 then tho event may be considered 

• Cp. Quarterly Journal of Economic », 1904, Vol. XVIII. p. 105. 

• Cp. Economic Journal, Vol. VII. p. 238. 

a J. S. Mill, Political Economy, Bk. IV. ch. iii. § 4. 

4 Quoted by Professor Flux, loc. cit., p. 277. 

« Theories of Production and Distribution, p. 322 et seq. 

• While, if thoro was a difference of frequency, it would have come to our know- 

ledge I am disposed to add, in accordance with the view which I have expressed 

respecting " The Philosophy of Chance." — Mind, 1884. 
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as equally likely to occur in one way as in the other. With 
this may be connected the postulate that — in the absence of 
specific knowledge to the contrary — the coefficients with which 
we have to deal have not extreme values ; in particular that the 
differential coefficients are not infinite ; and accordingly the 
functions not discontinuous ; and so forth. These probabilities 
might be conveniently called “ a priori ” from their use in the 
Calculus. I have elsewhere 1 dwelt on this kind of probability 
as required in the human sciences, and content myself now with 
an additional example. Investigating the incidence of our 
import duties Mr. Pigou properly begins an argument thus : 
“ Presuming, as in the absence of knowledge is reasonable, that 
the elasticity of production is the same at home and abroad.” 2 
So Mr. Biekerdike, in a paper to which we are coming, properly 
presumes that the coefficients of elasticity with which ho has to 
do have not extreme values . 3 

Now let us apply this principle to the problem in hand, one 
datum of which, it should be remembered, is that the total quan- 
tity of corn 4 consumed before and after the improvement is the 
same. Wo supposo with Mill “ population stationary, and a 
sudden improvement made in the arts of production ” ; 5 6 and 
we also follow Mill in treating it as a matter of general know- 
ledge that of an article, ” such as the habitual food of the 
people of England, wheaten meal,” “ there is probably as much 
consumed, at the present cost price as there would be with 
the present population at a price considerably lower.” With 
these presuppositions, and — to begin with — treating the amount of 
land used as constant, let us look first at the construction which 
Professor Marshall has made familiar, in which the degrees of 
the abscissa represent successive doses of outlay and the ordinates 
the corresponding increments of ” corn.” 0 The total area of 
produce being constant, the consequence of an improvement is 
to shorten the abscissa representing the amount of capital which 

1 Explicitly ami in general in tho article in Mind, which has boon referred to, 
and in Melrctike a pamphlet published in 1887 by tho now defunct Temple Com- 
pany; summarily, and with reference to Economics, in Oiomale degli Economist*, 
1897, Vol. XV. p. 318; and in Economic Journal, passim. Soo Index, s.v. 

A priori probabilities. (See also Mind, 1922, p. 261.] 

2 Protective and Preferential Import Duties, p. 29. 

2 Economic Journal, Vol. XVI. p. 632. Cp. Vol. XVII. p. 100 et ecg. 

4 J. S. Mill, Political Economy, Bk. IV. ch. iii. § 4, par. 1. Ibid., par. 6, " if 

no greater produce is required.” 

6 Ibid., Bk. III. ch. iii. § 2, par. 2; Bk. III. ch. »i. § 4, par. 2. 

4 Used in tho genoral sense defined by Professor Marshall, Principles o 
Economics, Bk. V. ch. viii. § 3, par. 1, with roforence to the classical theory of rent. 



VARIORUM TTIEORIE9 320 

is laid out on the given land ; and to lengthen the ordinates 
representing the returns to doses of capital — if not for every 
dose, every value of the abscissa, at least in general, and on the 
whole so that an equal area may stand on that smaller value 
of the abscissa which represents the capital outlay after the 
improvement. Wo must give up the pretension to formulate 
the variation in the law connecting the ordinate with the abscissa. 
We must neither affirm that the improvements always add an 
equal absolute amount to the produce of each of the successive 
doses of capital, nor j’ct that they always add an equal per- 
centage. 1 But wo may argue, I think, that there is no reason 
for expecting the average slopo of the new curve to bo either 
larger or smaller than that of the old curve ; that as to its 
general trend the new curve will probably resemble the old one. 
It follows that corn rents will probably go down ; and money 
rents very probably. 

The argument is easily translated into the form proper to 
Professor Flux’s construction. The argument is, I think, not 
affected by taking into account the circumstance that the amount 
of land rented by an entrepreneur-farmer is theoretically in 
goncral variable. 2 

III. I go on to the year 1900, which was fruitful in mathe- 
matical contributions. There is first the article 3 in which Pro- 
fessor Loria has honoured me by his criticism. Referring to 
an article of mine in the Qiornale degli Economisti of 1897, 4 some 
of which is embodied in the Economical Journal of the same 
yoar, 5 Professor Loria, as I understand, does not traverse the 
abstract reasoning which I have applied to the case of dual 
monopoly. Rather he appeals to what may be called scientific 
common sense when ho intimates that the case is not worth 
treating, since it could not long exist : “ the two monopolists, 
instead of carrying on an unprofitable war . . . will settle the 
value between them.” Now if each of the monopolists were 
producing the same article, this consummation might, perhaps, 
with propriety be assumed as the general rule. As Mill says, in 
a passage which is surely remarkable when the date at which 
it is written is taken into consideration, which is, perhaps, even 

1 Cp. Cannon, loc. cit. 

* Tho relation between rent and the productivity of tho marginal dose of land 
is elegantly exhibited by Mr. J. D. Everett in tho paper which has been referred 
to. Journal of the Statistical Society, 1899, p. 707. 

8 Marshall and Edgoworth on Valuo. Economic Journal, Vol. XVI. p. 3G5. 

4 Qiornale degli Economisti, II. pp. 23-24 (misprinted " Economic Journal," 
in tho roferonce givon in a note to Professor Loria’s article). 

8 Vol. VII. pp. 237-8. 
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truer now than it was then, “ Where competitors are so few 
they always end by agreeing not to compete.” 1 But the two 
monopolists whom I am considering are not always producers 
of the same commodity. That case might be of no practical 
importance, and yet its analysis might be useful, for the sake 
of the analogous concrete cases in which the two monopolists 
control correlated articles, either “ complementary ” or “ rival.” 
These two cases are hardly comprised under Professor Loria’s 
description of my theory : “ it is assumed that the production 
of a given commodity is monopolised by two producers only.” 2 
I gave as instances of complementary articles owned by different 
monopolists the ground and the water-power required by millers . 3 
The following comment on this case was given in the article of 
the same date in the Economic Journal : — 

“ The theorem may have some bearing on a system which is 
regarded by some as the ideal of the economic future, that each 
industry should be consolidated into a trust or combination. 
Such a system would be characterised by instability, by fluctua- 
tions of prices such as now occur in railway wars, but more pro- 
longed ; for in so far as the combatants, like the two landlords in 
the example given, arc not direct competitors, the combat seems 
less likely to be terminated by either the ruin of one party or tho 
amalgamation of the two.” 4 

I admitted that when the two monopolists supply rival com- 
modities amalgamation is more apt to occur. 

“ But,” I added, and still submit, “ even in this case the pro- 
position that value is between certain limits — over a certain 
range of prices — indeterminate, may well be of theoretical 
importance.” 5 

The problem raised in Cournots Chapter VII., as well as the 
problem of his Chapter IX ., 6 may repay attention. If he was 
not right in his solution of either problem, he may have been 
right in thinking them both worth solving . 7 

As to the remainder of Professor Loria’s article directed 
against Professor Marshall’s theory of value it would be pre- 
sumption on my part to speak on behalf of one so capable of 

1 Political Economy, Bk. I. ch. ix. § 3. par. 3. 

3 Economic Journal. VoI. XVI. p. 3GG. 

3 Oiornalc, loc. cit., p. 20 et seq. 

4 Economic Journal. Vol. VII., above, S. p. 99. 

5 Loc. cit. 

• It is discussed in the Oiomalc degli Economisti, 1897. Above, E. 

7 Some considerations supporting this judgmont will be found in the article on 
“ Paradoxes of Competition,” by Mr. Henry L. Moore, in the Quarterly Journal for 
Economics, Feb. 1900. 
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defending himself as Professor Marshall. I am concerned to 
notice only one point in the position which Professor Loria 
attacks. It appears, from the context of the passage in the 
Principles of Economics 1 to which Professor Loria adverts, that 
Professor Marshall is there dealing with market value in the 
sense in which it is contrasted with normal value. He adduces 2 a 
mathematical construction adapted to his purpose ; which I 
notice here only because I am about to adapt a similar construc- 
tion to a somewhat different purpose, contemplating not market 
value but normal value. I shall not suppose two sets of dealers 
to meet and settle their bargains at one go-off, so to speak. On 
the contrary, I shall suppose them to meet again and again 
under like initial conditions continually renewed, and to resume 
bargains until a system of contracts, not likely to be varied by 
recontract, has been set up. A conception of this sort 3 is 
required for the full discussion of the topic to which I proceed, 
Professor Chapman’s remarks on the “ Remuneration of 
Employers.” 4 

IV. Continuing my examination of mathematical theories 
contributed to the Economic Journal, I come to Professor 
S. J. Chapman’s article on the 44 Remuneration of Employers.” 5 
Professor Chapman takes up a question which has been agitated 
in recent economic literature , 6 whether the remuneration of an 
employer is to be regarded as just equal to his final productivity 
in the same sense as the remuneration of the workman, or more 
generally the payment for a unit of any agent of production. 
He brushes away 7 the more extreme statements of this analogy 
which would oblige us to suppose the entrepreneur’s work capable 
of being bought by the piece, like an ordinary commodity. As 
I understand, Professor Chapman rightly addresses himself to this 
issue : whether, if an additional employer is taken on, the total 
product of a society tends to be increased by an amount that is 
just equal to the normal remuneration of an employer. It is thus 
that the thesis has been conceived by one of its ablest supporters, 

* Principle e, Bk. V. ch. ii. Note on Barter. 

* In his Mathematical Appendix. 

i i have endeavoured in the articlo on “ The Theory of Distribution * in the 
Quarterly Journal of Economice, 1904, Vol. XVIII. p. 187 ct eeq., to win conceptions 
appropriate to normal oxchango value. [Vol. I., B.] 

« Economic Journal, Vol. XVI. p. 523. 

* See ibid., Docomber, 1900. 

* For a rleuml of authorities and arguments see the article on " The Theory 
of Distribution,” Vol. I., B. 

* Chapman, loc. c «., p. 628. 
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Professor T. N. Carver. “ The law of marginal productivity,” 
he says, 1 “ can be applied to the earnings of business management 
as well as to the wages of other labour. The amount which any 
individual business man can get by means of his superior manage- 
ment (not through his superior bargaining capacity 2 ) depends 
upon the amount which he can add to the product of the com- 
munity over and above the amount which it would produce 
without his help.” 

Assuming that there exists only one industry, and making 
other simplifications which are legitimate with reference to the 
extremely abstract proposition under consideration, Professor 
Chapman supposes z employers, each managing a firm in which 
there are x employes, the total number of employes in each of 
the firms being constant, say c. The wage of an employ^ in any 
firm is the addition to the product of the firm which is made by 
taking on an additional employ^ ; multiplying that final produc- 
tivity by a;, the number of employes in any firm, wo obtain the 
total wages paid in any firm ; subtracting the total wages from 
the product of the firm, we have (making a legitimate abstraction 
of other agents of production) the profits of an employer. Pro- 
fessor Chapman investigates the question, whether if the number 
of employers be increased from ztoz -f- 1 , the addition thus made 
to the total produce of all the firms will bo just equal to the 
profits of an employer. He finds the new and remarkable result 
that this equation holds good, so long as wo abstract the effect 
on the organisation of industry which may bo produced by the 
introduction of an entrepreneur. It is a nice question how far, 
through what range of instances, it may be legitimate to neglect 
this effect. Professor Chapman is no doubt right in treating 
the effect as not negligible in general. Distinguishing the cases 
in which an increase of entrepreneurs “ raises or lowers the curve 
of marginal value of labour to employers,” 3 ho finds that the 

» The Distribution oj Wealth, p. 263. Cp. p. 2G2 : — ” That is tho amount 
which tho community is ablo to produco with his [tho business man’s) holp over 
and abovo what it could produco without his holp. and this is tho only sons© in 
which any factor can bo said to bo productive.” 

* Tho parenthesis is explained by tho remarks at p. 201. 

* Ho uses tho hard-workod terms “ increasing and diminishing ” returns to 
distinguish these cases. Tho vise of these terms is apt to broed confusion, bocauso, 
as I have elsewhere pointed out (see Index, s.v. Jncreasing Returns), thoro aro 
two essentially different meanings, according as that which diminishes (or 
increases) is (1) tho rato at which product increases with tho increase of moans, 
or (2) tho product divided by tho means, tho share of a unit factor of produc- 
tion in the product. A further sub-division is formed by tho distinction between 
(a) the cases in which there is only ono species of means, and (6) the goneral case 
of several kinds of factors. The definition of 16 is not obtained by mere 
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statement in question exceeds or falls short of the truth, according 
as one or other of these cases prevails. 

The proposition, then, is not in general true. It might still, 
however, be useful if it were true in a typical case. It might 
then, in our ignorance whether it exceeds or falls short of the 
truth, be treated as the most probable general statement ; upon 
the principle of a priori— or unverified — probability 1 which was 
adduced in a preceding section. 

This sort of usefulness proves to be less than it appears to 
be at first sight, when, pushing the investigation up to first 
principles, we consider the labour market as a species of the 
general theory of exchange. The mathematical method of 
presenting this theory may, it is hoped, become more popular now 
that M. Do Foville has recognised it by employing curves of 
Demand and Supply to explain the “ mechanism of prices.” 2 
M. Do Foville would certainly not have diverged from the literary 
method in which he excels, unless, in his authoritative judgmont, 
the advantages of the technical expression had justified the 
departure from classical usage. 

The Corn-market, M. Dc Fo villa’s illustration, is not the only 
type of market to which curves of Supply and Demand aro appro- 
priate. They apply also to transactions in factors of production, 
such as the labour-market; and not only to “ market value ” in 
the sense of the term which refers to short periods, but also to 
” natural ” or normal value, provided that the periods considered 
are not so long but that the dispositions, and “ disponibilities ” in 
M. De Foville’s phrase, may be supposed constant . 3 We are 
to conceive two groups of dealers encountering each other, not 
once only, but from time to time, and ascertaining by repeated 
tentatives a rate of exchange at which a steady flow of trade is 
maintained . 4 With respect to this kind of exchange wo may say 
of the mathematical representation, in M. De Foville’s words, 

composition from the simplo case of la; tl.o character of a maximum which 
distinguishes diminishing returns now involves nn additional condition. Liko- 
wiao 26 differs from 2a in requiring a principlo of distribution among the different 
factors. 

Professor Chapman's uao of tho terms may be referred to the hoading 26. 

1 Tho use of tho term a priori is unhappy so far as it is employed to mean, 
not only, as hero intended, probabilities established by general presumption, 
without specific experience, but oLso '* antecedent ” probabilities which enter 
into tho investigation of causes (cp. Mill, Logic, Book III. ch. xviii. ) Probabili- 
ties which are a priori in tho second of these senses uro often, but not always, 
a priori in the first sense. [See Indox, s.v. A priori probabilities.] 

• In his lost book. La Monnait, p. 160. 

• A oonooption favoured by the stability of averages. 

• See Indox, s.v. Normal Equilibrium. 
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“ This image, purely symbolical though it is, is good to keep in 
mind, because it tells us clearly and roundly ( nettement ) that 
in a free market there is nothing arbitrary in the formation of 
the prices.” That under stable conditions things tend to a definite 
level, is not the only lesson to be derived from the mathematical 
method. It is also employed to answer questions of this sort : 
If the conditions are disturbed in an assigned manner, in what 
direction will the level be altered ? One example of such problems 
is afforded by the imposition of a tax ; another example, by the 
addition of a new dealer on one side of the market — in the case 
before us a new entrepreneur put on the labour-market. 

To start from first principles, let us suppose the market to 
consist of a set of dealers X lt X 2 , etc., on one side, and another 
set Y x> Y z , etc., on the other side; each X supplying commodity 
x in return for commodity y , and likewise each Y supplying com- 
modity y in return for x. The attainment of a determinate level 
at which exchange is maintained is explicable by two principles : 
(a) contract, and (b) competition . 1 

(a) In virtue of the first principle, if any X deals exclusively 
with only one Y, they will agree to vary the terms on which they 
deal up to a limit at which further variation would cease to be 
advantageous to one or other of the parties . 2 Even if one X is not 
restricted to dealing with only one Y, a similar statement still 
romains true with respect to the final increments disposed of by 
each X and Y. 

(b) Now let competition bo introduced. Then, as M. De 
Eoville has it, “ we won’t see (on ne verra guere) transactions 
concluded simultaneously on different bases. Why should Peter 
give up for twenty francs what Paul has just sold for twenty- 
five ? ” If each X is restricted to dealing with only one Y , and, 
conversely, the number of X's and Y's being equal, then the 
position of one X will be as good as that of another X t and 
likewise the positions of the y’s will tend to equality. Yet the 
positions are not determinate . 3 

Now let us render competition perfect by removing this 

* Cp. Mathematical Psychics, by the present writer. 

1 A point on the contract -curve relating to tho two parties considered ( loc . 
cit.). 

3 If, for tho sake of illustration, wo supposo all tho X's to bo of one typo in 
respect of their dispositions or disponibilities, and likewise all the Y'b to bo of one 
typo (not tho same as that of tho -Y's), then the system, which, under tho supposi- 
tion of tho preceding paragraph, consisted of a set of points on tho contract-curvo 
between an X and a Y. is now reduced to a singlo point on tho contract-curve. 
But that point is not determined without tho condition of perfect competition, 
which is about to be introduced in tho text. 
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restriction. Then the conditions of equilibrium will no longer 
be satisfied by an indefinite number of arrangements. For in 
general it will be possible for a dealer of one type or the other, 
e.g., an X , say Xr, to offer his commodity x in small parcels to 
several Y's on such terms that not only each of these Y's disposes 
of a parcel of his y to greater advantage than before, but also the 
position of Xr y as defined by the total quantity of .«* which he 
gives, and the total quantity of y which he receives in exchange, 
is bettered . 1 This sort of disturbance will continue until an 
arrangement is reached in which every portion of x is exchanged 
for a portion of y at one and the same rate ; a rate such that 
every X gets as much y as lie is willing to purchase, and not more 
than he is willing to purchase, at that rate; and every Y is 


similarly satisfied. 

This “ symbolical image ” is no doubt an artificially simplified 
representation of the actual processes by which a uniform rate of 
exchange comes to be determined. It is thus that, in a first view 
of the molecular theory of gases, the physicist is allowed to 
imagine a system of equal perfectly elastic spheres. If we are 
to compare our theory with the hypotheses of Mathematical 
Physics, we must admit that in the economic molecular theory 
there is wanting the cogency which is conferred by a nice adapta- 
tion of premises to conclusions. But it is worth considering 
whether our premises, human motives evidenced by consciousness 
and sympathy, do not possess the character of a vera causa in a 
higher degree than the foundations of some received hypotheses 

as to the constitution of matter. 

The conditions which determine the equilibrium of the market 
aro indicated by the curves OP and OQ in the accompanying 
figure. These are Demand and Supply curves, but not of the kind 
proposed by Cournot and accredited by M. De Fovillo. They 
are, rather, of the kind proposed by Professor Marshall in an 
unpublished pamphlet referred to in his Principles and in Professor 
Pantaleoni’s Principii* In this, as in the more familiar system , 
one of the above elements represents the amount of a commodity 
supplied. But the other co-ordinate does not now represent a 
rate of exchange, but the amount supplied of another commodity. 
The explanation is most easily enunciated in the simple case in 
which one of the commodities, say y, is money . 2 Then any point 


• The proof primarily applicable to the simple case may bo extended to the 

K °TTho“«b3tance of the papers referred to ha, been published by Marshall in 
i.ia Money Credit and Commerce, 1923. _ . , 

• According to the construction of Messrs. Auspitz and Liebon. 
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P* on the curve OP A indicates that Op, where p is the foot of the 
perpendicular let fall from P on OX, is the amount of x supplied 
by the X's at a price which is equal to Pp divided by OP ; a price 
which is assigned by the angle POX. 1 The amount of x demanded 
by the Y's at the same price is in Or, where Or is the foot of the 
perpendicular let fall from R on OX. Rr may be described as the 
amount of money supplied by the y’s at the given price ; and Pp 
as the amount of money demanded by the X*b at that price. The 
intersection of the curves indicates the terms at which Supply 
equals Demand. 



Now let us introduce the character of Distribution ; let us sup- 
pose that the x offered by one party is work, and the y offered 
by the other party is wages paid out of product. 2 The most 
general conception would include the case in which not only each 
employer employs several employes, but each employ^ is free to 
work for several employers. But with reference to modem in- 
dustry, it seems proper to suppose that while each master employs 
several men, no man can 6erve two, or more, masters. The 
limitation does not impair the essential characteristics of a market, 
provided that the number of the employers continues to be large. 
But the limitation is not entirely inoperative. For, as I have 
elsewhere argued, 3 it is apt to obstruct the process by which 

1 Equal to the tangent of POX. 

* Theory oj Distribution ( loc . cit.), p. 161. 

• Oiomale degli Economist*, 1891. (Above, S.) 



337 


VARIORUM ' THEORIES 


workmen competing against each other lower wages . 1 The inci- 
dent seems to bo of little practical importance, and to have no 
direct bearing on the question now at issue. But it may serve 
to render more conceivable the view which will presently be 
suggested : that between the position of the employe and the 
empIo3'er there may bo an asymmetry to the disadvantage of the 
class usually supposed to be the most favoured — the employers. 

Let us now disturb the equilibrium which we have contem- 
plated, by introducing an additional employer. And at first let 
us abstract that effect on the organisation which Professor Chap- 
man has particularly considered. The abstract proposition which 
is found by his reasoning when that effect is neglected is now to 
be reconsidered. That reasoning appears to presuppose that not 
only the total number of workmen, but also the total quantity of 
work done, is constant. But in general this is not to be supposed. 
The raised offer on one side of the market is apt to be attended 
with an increased offer on the other side. In our figure, let OA ' 
denote the curve pertaining to the employers, varied by the intro- 
duction of an additional employer. Then A' is the new position 
of equilibrium. Oa' where a' is the foot of a perpendicular (not 
shown in the figure) lot fall from A' on OX is the new quantity 
of work supplied ; greater than the old quantity Oa. To bo sure, 
the curve portaining to the employes might be shaped so that Oa' 
would bo less than Oa. But thore is some reason to think that 
the shapo represented in the figure is the more probable and 
typical. At any rate there is no presumption that Oa ' is equal 
to Oa* 


Tho same result may bo shown by way of symbols . ** The 
product of each firm is now to bo regarded as a function, not only 
of x tho number of employes in the firm, but also of e tho average 
amount of work which they put forth, an average which may bo 
supposed the same for each firm. With e should bo included, 
theoretically, another variablo E t the work of the entrepreneur. 


1 Consider tho analysis above given (p. 334). Hut obwrvo that tho number of 
X'h is thore supposed to bo equal to that of tho Y'e. When each Y employs 
sovcral X'b, tho competition of theso X'b against each other, tho quasi-mono- 
polistic position of tho Y with whom they doal, no doubt neutralises tho incident 
noticed in tho text. 

• Still less is thore any prosumption, if P was tho total product boforo tho 
disturbance and AP is tho incromont due to tho talcing on of an additional 

ontropronour, that (as tho disputod theory requires) a/' =» ^ ° f 

approximately — where n is tho original number of entrepreneurs. 

•• I have abridged tho argument, which is somowhat confused as originally 
statod. 


VOL. II. 


Z 
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The work put forth by each employe is subject to the condition 
that the final disutility to him of the work is equal to the final 
utility to him of the remuneration. Whence it follows — account 
being taken of the maximum condition on the part of the entre- 
preneur to which production is subject — that the total output 
of a firm is determined as a function of x, the number of em- 
ployes in the firm, and w, the rate of remuneration per unit 
of e. Now the product of x and z is by hypothesis constant. 
Whence it is deducible that the total product involves z, not only 
explicitly, but also implicitly in that x and w are functions of z. 
Accordingly, when the number of employers is varied from 
2 to z + 1, the quantities which we have to compare receive 
variations depending on differential coefficients about which we 
have not in general sufficient knowledge to sustain the theorem 
in question. If it is still the most probable statement, yet it is 
less probable than appeared ; less useful as a typical mean of 
possible cases. 

It may be added that even if the theorem were accurately 
truo, it would not have the importance attached to it by some 
writers ; among whom, however, Professor Chapman is not to be 
included. This may bo shown by considering a case in which 
Professor Chapman’s abstract reasoning holds good without 
qualification. Let the entrepreneurs bo cottiers, renting a 
homogeneous tract of land limited in extent. If an additional 
entrepreneur is introduced, the addition to the total product is 
found by parity of reasoning to be exactly 1 equal to the remunera- 
tion of an entrepreneur. * But what of that ? Where is the 
consolation to the cottiers whose complaint is that their share 
of the product is so small, that “ this principle of remuneration 
is in itself an injustice.” 2 

So it is no eirenicon between employers and employed to affirm 
that, according to the definition of Professor J. B. Clark, “ every 
workman gets the product of his work.” He is not thereby 
deterred from desiring more than what is his product according 
to that definition. 44 You may call it what you please provided 
you hand it over,” the Socialists would say, as Mr. Cannan 
happily observes. 3 

On the whole I see no reason to modify the opinion that the 
theorem in question is neither quite true nor very important. 

* That is, to within quantities which aro negligible. 

* See note at the ond of this article. 

* Mill, Political Economy , Book II. cli. i. § 4. 

■ Quarterly Journal of Economics, “ The Division of Income,” May, 1905 
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If it could have been saved, it would have been by the more 
abstract part of Professor Chapman’s brilliant reasoning. 


(Not© referring to p. 33S.) 


[Let /(/) be the amount of produce which the cottier will produce 
(per unit of time) if he rents l units of land. This expression may 
be considered as derived from data connecting the amount of produce 
with several variable data, the amount of energy (measured object- 
ively) put forth by the worker — which will depend partly on the 
rent which he has to pay — and any number of “ gratuitous factors,” 
arrangements which it is in the power of the worker to vary ( cp . I, 
Vol. I. p. 298). Or is it simpler to suppose that there is determined 
by the Calculus of Variations the form which most advantageously 
connects the produce with the extent of land, the amount of work 
done on it and the rent per acre ? Say we thus obtain for the 
worker’s net advantage U = F(l, e) — pi — *f>(c); where p is the 
rent per unit of land, <f>(e) is the money-measure of the disutility 
attending the exertion e, F is the money- value of the produce (the 
price of which may be supposed constant). Differentiating U with 


respect to e and eliminating e with the aid of the equation ( x O 


from U, we obtain for U an expression of the form U = f(l) — pi. 
We may suppose a population homogeneous in respect of circum- 
stances and disposition so that the above formula applies adequately 


to each member. 

A perfect land-market being assumed — cottier-entrepreneurs in 
competition with each other dealing with competitive landlords — 
the rate of rent p will be so related to l, the holding of each cultivator, 
that for each (at any assigned rate) V shall be a maximum ; that 
f'(l) = p . Suppose that the total extent of land available is limited ( = L , 
say) and all of the same quality. Then if there be n cultivators, 
the portion cultivated by each will be L/n ; the value of the crop 
raised by each, f(L/n ) ; the rent (per unit of land), f'(L/n) ; the gain 
of the cultivator, his producers’ surplus, f(L/n) — (L/n)f {L/n). 
The total value produced will be nf(L/n). Now let one entre- 
preneur be abstracted. The value of the total produce becomes then 


( n — 1 )/(L/n — 1) = 7if(Lfn) — |/(L/n) — (n) ’ ^ ract * ons t * ie 


order l/N being neglected. Thus the amount lost to the com- 
munity by the abstraction of an entrepreneur is just equal to his 
remuneration.] 



<*> 

MR. BICKERDIKE’S THEORY OF INCIPIENT TAXES 

AND CUSTOMS DUTIES 

[The continuation of “ Appreciations ” in the Economic 
Journal for 1908 deals with some interesting conceptions and 
propositioifs due to Mr. C. F. Bickerdike. 

Any country has the power of securing to itself some net 
advantage by the imposition of an import tax. For if the tax 
be moderate, “ incipient ” in Mr. Bickerdike ’s happy phrase, 
the gain accruing from the proceeds of the tax will bo greater 
than the loss incurred by the disturbance of industry. This 
is deducible from the general principle that in the neighbourhood 
of a maximum a small change in the conditions — in the values 
of the independent variables, on which the quantity to be maxim- 
ised depends — is attended with a very small change in the quantity 
that was prior to the change at a maximum. This argument is 
to be distinguished from that which Cournot often employs 
( Recherches Art , et passim ); the assumption that relations of 
greater or less which arc true of differential increments in the 
neighbourhood of a maximum will continue to be true of finite 
differences. The extension practised by Cournot — when he 
reasons, for instance, that a monopolist will raise his price in 
conscquenco of a tax and ceteris paribus will raise it more the 
heavier the tax — is not threatened by any counter argument, 
as Mr. Bickcrdike’s paradox is by the ordinary anti-Protcctionist 
arguments. In this respect his paradox is comparable with ours 
respecting the possibility of both producers and consumers being 
benefited by differential prices (D, Vol. I.). On probable sup- 
positions as to the law of Demand, it has been found that a 
similar paradox would be verified for rates of taxation as high 
as 12£ per cent. (Below, £, p. 418.) Experimenting in a similar 
spirit on probable cases, Mr. Bickerdike has found that his 
paradox holds good for taxes of about the same order. 

Having introduced his theorem by a construction proper to 
domestic trade, Mr. Bickerdike goes on to the subject of inter- 
national trade. He employs the useful conception of a currency 
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special to each country. (It might with advantage be conceived 
as based on the Labour standard of monetary value (see Index)). 
There is thus realised what is desiderated by Mangoldt and others, 
an objective measure of the “ virtual exchange ” (Pigou, loc. cit.) 
between two nations. 

The demand-and-supply curves proper to international trade 
are at first treated as if they were “ primary ” or short period 
contrasted with secondary curves, “ supply curves proper,” which 
express the result of external economies (see Index, s.v. Primary). 
But it may be argued that what is true of primary curves is 
probably true of secondaries, especially when the latter retain 
the shape that is usual with the corresponding primary curves 
relating to short periods. 

My presentation of an argument which shows that it is 
generally possible to tax the foreigner, concludes with a warning 
against the practical application of the theory. The practices, based 
on the new argument, would be peculiarly liable to retaliation ; 
and would be at least as liable as other theoretically admissible 
arguments in favour of Protection to exaggeration and abuse.] 


Continuing my retrospective survey of mathematical papers 
contributed to the Economic Journal, 1 I come to Mr. Bicker- 
dike’s article on the “ Theory of Incipient Taxes,” published 
December, 1900. The article should be read with Mr. Bicker- 
dike’s review of Professor Pigou’s Protective and Preferential 
Import Duties, with Professor Pigou’s remarks on that review, 
and Mr. Bickerdike’s rejoinder. 2 

Mr. Bickerdike has accomplished a wonderful feat. ITo has 
said something new about Protection. The novelty is perhaps 
not conspicuous in the first of the two propositions which con- 
stitute his thesis : “ That in pure theory advantage is always 
possible in normal circumstances from either import or export 
taxation when the taxes are small enough.” 3 This may seem 
at first sight to be a repetition of the doctrine which Mill and 
Sidgwick and Professor Nicholson have made familiar : that 
under certain circumstances a country may benefit itself at the 

1 Sco Economic Journal, Vol. XVII. p. 221 and p. 524. 

» Ibid., pp. 98, 289, 583. 

3 Tho words which follow in the original, " except in ono peculiar and unlikely 
caae,” are hero omitted ; for it will be argued in tho sequel that this peculiar case 
is not merely unlikely but impossible. 
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expense of the foreigner by a customs duty. But it will be found 
that Mr. Bickerdike adds to our knowledge of the circumstances. 
He predicates advantageousness of a new class, “ incipient ” — 
or small finite — taxes. There is novelty also in his second pro- 
position : “ In the case of incipient import taxes, the tendency 
to advantage is greater the more elastic the demand of the taxing 
country for the articles taxed.” That demand, it is explained 
in the context, is more elastic when there is an untaxed home 
supply, that is, when the tax is protective. This is a division 
very different from. Mill’s which expresses a generally received 
view : “ Duties on importation may be divided into two classes, 
those which have the effect of encouraging some particular branch 
of domestic industry, and those which have not. The former are 
purely mischievous both to the country imposing them and to 
those with whom it trades.” 1 ...” A protecting duty can 
never be a cause of gain, but always and necessarily of loss, to 
the country imposing it.” 2 

Observing this contrast, the reader will perhaps modify his 
first impression, and, not denying that Mr. Bickerdike’s doctrine 
is new, will begin to question whether it is true. But the appear- 
ance of extreme paradox will, I think, disappear upon further 
consideration. The opposition between Mill’s received doctrine 
and Mr. Bickerdike *s new thesis is not diametrical, as Mill was 
not adverting to the particular species of customs duties which 
Mr. Bickerdike characterises as ” incipient.” Mr. Bickor- 
dike’s second proposition, read with his first, is in keeping with 
the most recent results of the mathematical method applied to 
international trade. Thus Professor Pigou, in his Protective 
and Preferential Import Duties — published contemporaneously 
with Mr. Bickerdike’s article — argues that in a certain case, 
which I might describe as that of an ” incipient ” tax , 3 in Mr. 
Bickerdike’s phrase, “ the direct burden [incident to raising 
an assigned amount of revenue] under a protective can be proved 
smaller than that under a customs plus excise duty.” Ho finds 
that ” there is no general a priori presumption either for or against 
the imposition of protective duties as a means to raising revenue.” 

” This conclusion,” he observes, ” is of course very different 
from the sweeping condemnation with which popular Free Trade 

1 Political Economy, Book V. ch. iv. § fi. paragraph fifth from the end. Remote 
consequences such as the development of industries arc not hero in question. 

3 Loc. cit., antepenult imato paragraph. 

s Professor Pigou's words, loc. cit. p. 31, oro : “ Where all second powers can 
he neglected, including the loss of the consumers’ surplus on that part of the con 
sumption which the tax destroys.” 
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theory envelops all proposals in any way tainted with Protection .” 1 
I submit that free traders of the classical school have “ the root 
of the matter,” as Ricardo would say. In the balance of advan- 
tage they weigh the items of first magnitude. They “ take care 
of the pounds.” The pence which they neglect may as often 
occur on one side of the account as the other. But the balance 
would seldom be turned by taking account of the pence. Thus, 
on the one hand, it is little discredit to practical free trade that 
it neglects mathematical refinements ; on the other hand, it 
is no presumption against Mr. Bickerdike’s thesis that it appears 
unacceptable to free traders of the purely classical school. 

As if addressing first those who are least disposed to accept 
his propositions, Mr. Bickerdike begins with an “ attempt ... to 
show, by general reasoning, that they are not opposed to common 
sense.” 2 When he has gone as far as it is possible to go by 
the highway of purely verbal reasoning, he strikes into a tract 
which is more arduous indeed, yet not unfamiliar, a mathematical 
method employed by Dr. Marshall in the Principles of Economics. 
When with the aid of this method our guide has come within 
sight of his conclusion, he makes for it by a direct path of his 
own construction. Let us follow him as he proceeds by these 
convenient stages. 

I. Pace Aristotle , 3 a mathematician’s appeal to common sense 
and ordinary probabilities is not inadmissible when he deals with 
applied mathematics and the application is to human affairs. 
Mr. Bickerdike’s use of popular arguments would perhaps have 
been more persuasive if he could have found an illustration less 
quaint than the group of milkmen who are supposed to ‘‘ agree 
that every time one of them sold milk ho should make a con- 
tribution to a collective fund, in token of the fact that by putting 
his milk on the market he is doing something to lower the price 
of milk to the disadvantage of his fellows.” 4 But it is difficult 
to illustrate by domestic transactions the peculiarities of inter- 
national trade. It has, indeed, in common with internal trade 
between non-coinpcting groups, the essential attribute, exchange 
without mobility. But the propriutn regional separation is 
attended with peculiarities that are hard to parallel. How 
else can we conceive as practicable that monopolistic power 
which a State exercises by its control of the transit over a boundary 
in space ? Where else shall we observe the phenomenon of a 

1 Lor. cil. p. 32. * Economic Journal, Vol. XVI., loc. cit. 

3 Ethics, Book I. ch. iii. 

4 Economic Journal, Vol. XVI. p. 030. 
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level of prices in the transaction between members of a group 
raised or lowered by regulation of the transactions between 
members of the group and outsiders, some of the articles of 
which the price is thus affected being “ non-exportable ? ” 1 

Whatever illustration is adopted, we must not expect to find 
any easy substitute for mathematical reasoning. It is very 
difficult, as Mi*. Bickerdike observes, to give a convincing proof 
of his propositions by purely verbal reasoning. I have en- 
deavoured, without success, to lighten the difficulty by following 
the usual method of illustrating problems in international trade, 
namely, constructing simple cases of such trade. It is worth 
while describing these tentatives in order to exhibit more clearly 
the points at which the now theory purports to be an advance 
on the classical doctrine. In order to minimise the difficulties 
connected with the use of money, I adopt Professor Nicholson’s 
helpful conception, that of two countries whoso mutual dealings 
are considered, one is large relatively to the other, so largo that 
the level of general prices within that country is not disturbed 
by changes in the terms of international trade. If the theory 
in question — which has no connection with the relative size of 
the trading countries — cannot be proved by ordinary reasoning 
in this case, neither can it bo so proved in general. Let the 
largo country bo “ England ” and the small one “ Guernsey,” 
theso proper names being used, like Mill’s ” England ” and 
“ Germany,” in a conventional sense abstracted from the actual 
facts of commercial geography. Let us begin by considering 
an extreme case, that in which one country has such a rigid sort 
of demand for the commodities imported from the other country, 
that, in Mill’s phrase, “ a certain quantity is all that is wanted 
at any price ; and that when that quantity is obtained, no fall 
in the exchange valuo would induce other consumers to come 
forward, or those who are already supplied, to take more.” 2 
The conception implies, in virtue of the continuity attributable 
to laws of demand, that a small rise in the exchange valuo will 
not induce the consumer to take much less. We may refer the 
case to the third of Mill’s “ three possible varieties in the influence 
of cheapness or demand.” 3 Or let us rearrange his three varieties 

1 Aa to the magnitude of this clas9 the following opinion is expressed by 

Professor Taussig in his article on " Wages and Prices in relation to International 
Trade,” Quarterly Journal of Economics, August 190G). “ Tho quantity of such 

commodities is very great, and in all countries probably much exceeds that of 
commodities having a world range of price.” 

2 Political Economy, Book III. ch. xviii. § 2, second paragraph from tho end. 

* Ibid., § 5. 
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so as to form two classes, namely, E (elastic), “ the demand 
increased more than the cheapness,” and I (inelastic), “ less than 
the cheapness ” ; the intermediate variety “ as much as the cheap- 
ness ” being treated as a mere limit. Then one of our countries 
possesses the attribute I in an extreme degree. Let the other 
country belong to Class E . 1 

First let the home country, that is, the country imposing t lie 
tax, enjoy the property E. For example, let England have a 
rigid demand of the sort defined for the early vegetables imported 
from Guernsey, but not so Guernsey for the metals, hardware, 
and other miscellaneous articles which she imports from England ; 
what would be the effect of an export duty imposed by Guernsey ? 
England would continue to take the same amount of early 
vegetables at a money value augmented by the tax; and the 
balance of indebtedness could only be restored by her sending 
to Guernsey a larger quantity of her own products (the price of 
which by hypothesis remains constant). 

Now let Guernsey impose an import — instead of an export — 
duty. The duty will tend to check the amount of imports, and 
therefore their money valuo (Guernsey belonging to Class E). 
But England must pay for her imports of early vegetables, of 
which she will continue to take the same amount even if she 
has to pay more for them. The balance will be settled by 
England sending a greater quantity of hardware, etc., in return 
for the same quantity of early vegetables. But sinco the greater 
quantity of hardware, etc., has a greater money valuo (prices of 
English products being constant), the same quantity of early 
vegetables must have a greater money valuo ; tho prico of early 
vegetables must bo higher. But the producers of early vegetables 
being supposed, in abstract theory, to bo in industrial competition 
with tho producers of all other articles in Guernsey, the prices 
of all other articles, and in particular of labour, in Guernsey 
must rise. In the new equilibrium the national income of 
Guernsey, both real and nominal, will be greater than before ; 2 
the Treasury will obtain a net gain. 

Similarly it may bo shown that if England belong to Class E, 
Guornsey to the extreme form of I, England, by imposing cither 


1 Tho cnao in which both countries belong to Class I is not adopted to popular 
illustration, as it presents difficulties which can hardly bo removed without tho nso 
of mathematics. 

• It may bo supposed that Guernsey lias no other foreign customers b t 
England, os Mill at first supposes with respect to Germany, and that tho tux s 
a general one on all imports from England. 
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an import or an export tax, may draw to herself, as Mill would 
say, the whole tax. 

Now let us reverse the supposition, and, the other data being 
the same, suppose that the tax is imposed by the country which 
belongs to Class I. For example, let England, having a rigid 
demand for the early vegetables of Guernsey, impose an import 
tax thereon. The whole of the tax would be paid by the English 
consumer. The result is virtually the same if an export duty 
is imposed by England, England still requiring the same amount 
of early vegetables. In exchange for that amount of vegetables 
Guernsey is willing to take the same amount of hardware, etc., 
as before. But the prices of exported hardware, etc., will rise 
by the full amount of the tax (the prices of these English products 
being constant in England). In the new state of equilibrium 
the level of general prices in Guernsey will be higher than before. 
But Guernsey will derive no advantage from this circumstance, 
since the prices of the articles in her international market have 
risen in a corresponding degree . 1 The English consumers pay 
more money for the same amount of vegetables as before. The 
English Treasury gains as much as the consumer loses. England, 
as a whole, neither gains nor loses, abstraction being made of 
the friction incidental to manipulation of tariffs. 

It might be expected that the proposition thus easily proved 
for a species of Class I could bo extended to the class generally. 
But, as we recede from the limiting case of rigid demand, there 
becomes sensible an item which baffles the estimate of advantage 
to the taxing country, namely, the privation of those who are 
deterred from consuming the taxed commodity in consequence 
of the rise in its price. 

Nor is the matter any clearer in the case which Mr. Bicker- 
dike seems to regard as typical , 2 where both the countries 
belong to Class E, each having an extensible demand for the pro- 
ducts of the other. It is evident certainly that the reduction 
of consumption consequent upon taxation involves privation to 
the consumer. It may be argued that a country which by a 
customs duty limits its supply to the foreigner obtains thereby 
some advantage. But is it visible to the eye of ordinary reason, 
unaided by mathematical instruments, that for taxes not exceed- 
ing a certain magnitude this gain exceeds that loss ? Of course, 
the duty may be so high that, in Mill’s words, “ the trade and 

1 On the supposition made in the last note. 

* Economic Journal, Vol. XVI.. loc. cit., p. 532. [Compare Marshall 
Money Credit and Commerce, Book III., chap, vi., s. 5.] 



THEORY OF INCIPIENT TAXES AND CUSTOMS DUTIES 347 


its advantage would cease entirely.” The disadvantage certainly 
preponderates for very heavy taxes ; but where is the proof that as 
we pass from heavy to light and ultimately nominal duties, the 
gain to the Treasury by the foreigners’ contribution exceeds the 
loss in the way of privation to the consumer ? Common sense and 
ordinary economics can discern nothing about a small tax except 
that it is small. “ The only thing that can be said for it is that 
it is a very little tax,” 1 as Lowe said about the registration duty 
on corn, when proposing its abolition. Something more could bo 



Fra. 1. 


said for it on Mr. Bickerd ike’s theory. But we have hardly begun 
the proof of that theory while we confine ourselves to verbal 
reasoning. We have not even got so far as the candidate at an 
examination in Euclid who pleaded that, if he had not proved the 
propositions set by the examiner, at least he had made them seem 
probable. 

II. Mr. Bickerdike advances much further by the use of a 
construction which he borrows from Dr. Marshall. As this 
construction was originally employed to illustrate the “ pure 
theory of domestic values,” 2 so the case of international values 

* Hansard, April 1809. Vol. 195, p. 388. 

* Pantalconi, Pure Economics (translated by T. B. Bruco), p. 190. 
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to which it may seem most appropriate is that which resembles 
domestic trade, in not requiring a change of price-level to be 
taken into account. Suppose, for instance, that the “ England ” 
of the preceding section puts a small duty on the imports from 
“ Guernsey,” neither party urgently requiring to trade with the 
other. Let us begin with a supposition of this sort. 

(A) It will be sufficient here to reproduce Dr. Marshall’s 
diagram, and to refer the reader to Mr. Bickerdike’s use of it 
in the Economic Journal : 1 “ Imagine that the tax is going to 
be spent for the benefit of the buyers. It is evident that they 
gain or lose on the whole, according as CFEK is greater or less 
than AKa. If wo imagine the tax to be made very small, CFEK 
becomes a line, and AKa becomes a point, and there is, therefore, 
necessarily some advantage, provided that the supply curve SS' 
is not an absolutely horizontal line.” 

This reasoning will not commend itself to those who have 
learnt too well the formula? of the classical text-books. The 
common or Cobdenitc free trader will object that in consequence 
of the tax a certain quantity of the commodity will be produced 
under more unfavourable conditions than before, industry will 
have been diverted from its “ natural ” course into less productive 
channels. If ho condescends to look at a diagram, ho will fasten 
attention on h II, the amount by which importation is reduced, 
and triumphantly demand how the deficiency can be made good 
by the home producer without resorting to inferior methods of 
production. Nor is it easy to answer this objection without 
recourse to the theory of “ margins.” But it ought to be intelli- 
gible to those who understand that theory that, as the marginal 
workman and the marginal dose of capital arc only just worth 
applying, so an additional workman and an additional doso of 
capital, in excess of the margin of profitableness, are only just not 
worth applying. Now the added quantity of home production, a 
quantity of tlio same order as the amount by which importation 
is diminished, may be considered as obtained from marginal 
doses of productive force ; corresponding to an amount of profit 
which is small comparatively, compared with the tribute levied 
from the foreigner. 

To the mathematician, of course, the principle that quantities 
of the second order may be neglected in comparison with those 
of the first order presents no novelty. But he is apt hastily 
to conclude that the whole theory, being de miJiimis, may for 


1 Vol. XVI. p. 533. 
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practical purposes bo neglected. It may bo well, therefore, 
to exhibit the character of tho reasoning at some length. 

Mr. Bickerdike’s theory involves an important principle in 
that branch of mathematics which is most applicable to human 
affairs, tho Calculus of Probabilities grafted on the Calculus of 
Variations. The principle may bo enunciated with sufficient 
accuracy as follows : — When a variable magnitude is in the 
neighbourhood of a maximum, tho increment of that variable 
corresponding to a small finite increment of a variable on which 
it depends is likely to be particular^' small. 1 A familiar examplo 
is afforded by the length of tho day as dependent on the time 
of the j'ear. In Whitaker’s Almanack you find that, day after 
day for eight days in the neighbourhood of the summer solstice 
there is no change in the length of the day measured by tho 
interval between the time of the sun’s rising and that of his 
sotting ; while in other months there is a difference of two or 
three minutes from day to day. More precise astronomical 
examples of the principle may be found in the Nautical Almanack.* 
Here tho following homely illustration may suffice. Let thero 
bo a flight of 6tcps shaped like an arch — as an iron bridge is 
sometimes constructed. If the steps are all of the same length, 
the height becomes smaller as the summit is approached. Say 
tho radius of the (circular) arch is thirty feet, and the (horizontal) 
length of each step is a foot; then the (vertical) height of tho 
step nearest the summit will be about a fifth of an inch ; at a 
lower point, where tho slope of tho arch is 30°, the vertical height 
of a step will be more than half a foot ; it is a whole foot where 
tho slope of the arch is 45°. 

The principle may well be of importance in utilitarian philo- 
sophy in cases where the very best is the enemy of the vory 
good. The economic application of tho principle takes tho 
following form : A small change of an economic variable quantity 
at the margin 2 commonly causes a very small change in tho 

1 Moro exactly : if y is a variable depending on x, both variables being positive, 
and when x = x„. y has u maximum value, viz. y 0 ; then commonly and probably, 
a finite positive quantity a can be found, such that for any quantity a not greutor 
than a. 

y« — < y. - sm — y« ; 

where Ax is a small finite difference (< a); tho ratio of tho first member of this 
inequality to tho second becoming smaller the smaller Ax and tho greater a is; 
and this proposition may bo oxtended mutatis mutandis to tho cases of negativo 
increments and of negativo variables, to tho caso of scvcrul variables, to minimum 
values, and other cognuto cases. 

• Somo instances are given in th© Economic Joorsal, 1922, p. 439. 

As to tho sons© in which tho term is hero employed, see tho articlo " Margin 
in Palgravo’s Dictionary oj Political Economy. 
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corresponding surplus. As we are concerned here both with 
Consumers’ and Producers’ surplus, we may take an example 
from a species of the latter class, the profits of a monopolist. 
The numerical instances given by Cournot 1 at the end of his 
chapter on monopoly will serve our purpose ; for, as he framed 
them, aliud agens , they may be regarded as random specimens 
with respect to the present object. It is allowable also to sub- 
stitute in his examples a tax for an increase in the cost of pro- 
duction. 

In his first example the price of the article before the tax is 
20 fcs., and the profits of the monopolist are the fortieth part of 
a sum designated by the symbol a; say, profits = 25,000 fcs., 
putting a = 1,000,000. According to the assigned relation 
between price and quantity demanded, 2 when a tax of 2 fcs. 
per unit of commodity is imposed, the price rises by a slightly 
greater amount, the new price being nearly 22*1 fcs. 3 The loss 
of profits due to this rise of price — irrespectively of the tax, not 
taking into account that the loss is incurred to avoid a greater 
loss through the tax — is nearly 124 fcs. 4 The same change of 
price at a distance from the point would produce a greater change 
in profits. A price of 30 fcs., for instance, would afford a profit 
of 23,077 fcs.; but a rise of 2-1 fcs. in the price will reduce the 
profits by some G3C fcs., greater than the loss of profits due to the 
rise of prices from 20 to 22-1, viz. 124 fcs. That loss is small 
compared with the proceeds of the tax, viz. 2,251 fcs. 5 The 
disparity would be greater if the tax and the consequent change 
in price were less. For instance, let the tax be 0-2 fcs. The 
additions to the price will then be nearly 0-201. The loss of 
surplus due to this rise of price is 1-3 fcs. ; while the yield of the 
tax is 247-5 fcs. Similar verifications may be obtained from 
Cournot’s next example. 0 

A case of two variables is presented by an instance of monopoly 
which I have given elsewhere with a different object in view. 7 
The price of a first-class ticket for passengers on an imagined 

1 Principe a Math6matiquea <Ic la Thioric dca Richcaaca, Art. 34. 

2 F( P ) = ™ where p is the price, F(p) the amount demanded at the prico; 
b = 20. 

9 More exactly 2 + 20 x 1-004987. Sco the English translation, where an 
arithmetical mistake made by Cournot is corrected. 

4 1,000,000 [0-025 — 22 1/(400 + 22-1 9 )]. 

6 1,000,000 x 2 /(400 + 22- 1»). 

• It will bo found convenient to assign the now price, and thonco find the tax 
requisite to produce the rise of price. 

7 See F, Vol. I. p. 132. 
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railway being £4 10s., for a third-class ticket £2 6s. 4J d. (nearly), 
a tax of 16s. lOJtf. per ticket is put on first-class tickets. The 
consequent loss of profits to the company through the diversion 
of travellers from the first to the third class is £200. The yield 
of the tax is £16,009 12 s., some eighty times greater than the 
loss of receipts. The disparit}' between the 3 'ield of the tax and 
the loss of receipts is much greater when the tax is smaller. When 
the tax is (a little more than) 2<7. per first-class ticket, the loss 
of receipts is Is. 8 J d. The yield of the tax is £171 7s. Id . ; nearly 
two thousand greater than the loss of receipts. 

What these illustrations illustrate is the probable smallness 
of that loss of surplus which is attributable to change of margins 
consequent on the tax, comparatively with the yield of the tax. 
But what we have to prove is that the loss of surplus is small 
comparatively with a part of the 3 'ield, namely, that part which 
is levied on the foreigner. For this conclusion there is required 
an additional premiss : that the proportion contributed by the 
foreigner is sensible, considerable as compared with the ratio of 
the lost surplus to the proceeds of the tax. Thus in the case 
represented by Fig. 1 CFEK is large relatively to AKa when 
CF is small. 

It follows as a corollary that the privation consequent on the 
imposition of Customs duties tends to be smaller with respect to 
the proceeds of taxation the greater (a) the number of objects 
over which the taxation is spread, ( 6 ) the portion of it contributed 
by the foreigner . 1 

(B) So far the level of prices has been supposed undisturbed . 2 
We go on to the general case, in which the change in the value 
of money within the homo country cannot be neglected. Let us 
begin with a simple instance already adduced. England, having 
an urgent — perfectly inelastic— demand for goods imported from 
Guernsey, while Guernsey has not an urgent demand for English 
goods, Guernsey imposes a duty on imports from England. 

In Fig. 1 the supply curve SS' now becomes a horizontal line, 
since by hypothesis the price of the English product is constant, 
the English producer being prepared to supply any amount (that 
Guernsey can want) at that price. When a tax of so much per 
cent., or, what comes to the same in this case, a specific tax,” 
is imposed by Guernsey, the level of prices in Guernsey, as above 
shown, rises by the assigned percentage. A new demand-curve 

1 Proposition (a) was stated by mo (with reference to taxation in general 

in an articlo on the “ Pure Theory of Taxation,” Economic Jouhnal, 1897 
(abovo, S, p. 118). * Sco above, p. 348. 
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is formed by adding that percentage to each ordinate of the old 
demand-curve. This new demand curve, say dd' (not shown 
in the figure), may meet ss\ the supply-curve (now a line), raised 
to the extent of the tax, in a point which indicates that there is 
no loss of consumers’ surplus, as if the consumers in Guernsey 
now take as great a quantity of hardware, etc., as before, and 
pay for it the same price in vegetables — if the expression is 
allowed — that they would have been willing to pay before, while 
their willingness to exchange vegetables for hardware, depending 
on the real relations between the supply of and the demand 
for things, is not affected by a change in the pecuniary 
measuring rod. There is then a net gain for the Guernsey 
Treasury . 1 

If the demand of England for early vegetables is not per- 
fectly elastic, we have no longer the datum that the level of prices 
in Guernsey will rise to the full extent of the tax. Still, it is 
easy to see that the theory holds in the neighbourhood of the 
limiting case which has been considered. Advancing from that 
limit, we may get far on the way to a general proof. We may 
get further by ascribing to the home country a currency peculiar 
to itself. But t his is to take a leaf from that stricter demonstration 
for which this method is but a makeshift . 2 

III. All that precedes may be regarded as merely preliminary 
to the beautiful mathematical construction on which Mr. Bicker- 
dike mainly rests his theory. In building up this edifice of science 
he employs certain unessential simplifications, which may be 
regarded as a sort of scaffolding. I shall first describe, then con- 
template in use, then remove, three pieces of this subsidiary 
apparatus. 

First («) it is supposed that the demand-curve and the supply- 
curves employed are of the simple kind which Dr. Marshall 
has defined as curves of constant elasticity . 3 Perhaps the 
relevance of the concept “ elasticity ” to the present investigation 
may be made clearer to readers of the classical school by observing 
that the distinction between elasticity of demand greater or less 
than unity 4 corresponds to the distinction between Mill’s first 

1 Some modification of these statements is required if it is conceived that the 
Treasury employs its new purchasing power in obtaining from England hordwore, 
etc., to be distributed in Guernsey. 

* Cp. Bickerdiko, Economic Journal. 1906. p. 531. 

3 Bickerdiko, ibid., 1897, p. 101; Marshall, Principle* of Economic *, 
.Mathematical Note iii. 

4 Sec J. S. Mill. Political Economy. Book III., ch. xviii. § 5 ; and above, p. 345. 

If the " linen ” which the homo country imports is denoted by a x , the cloth which 
ho exports by a 2 , it may be shown that tho home country belongs to Class E or I 
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and third varieties of demand — the E and I of our first section. 
This distinction persists, though the levels of price, according to 
the usual conception of international trade, may alter. 

(6) A second simplification is effected by imagining each 
country to use a mo 1103' peculiar to itself. This money, as I 
understand, may be conceived as of the kind which Ricardo 
usually presupposes, the kind of which he sa3*s, “ I shall suppose 
it to be invariable. 1 We might imagine the national money 
in Mr. Bickerdike’s system to be an inconvertible (or at least 
unexporta blc) currency, regulated, as some theorists have pro- 
posed, so that its value should remain constant. Constancy of 
value might be secured by one of the methods of measuring the 
value of money which I have elsewhere described, preferably the 
one called Ricardo’s Method, or the Labour Standard. 2 

(c) It is further postulated that supply and demand on the 
part of the community arc related in the simplest possible manner 
to the supply and demand on the part of the individuals which 
make up the community; the collective demand (at any assigned 
price) being the sum of the demands of the individuals (at that 
price); and likewise the community’s supply (at a price) being 
the sum of the amounts supplied by the individuals (at that 

according as—i.* (°r is positive or negative ; where a , and a, are connected by 

a Supply- nnd-Doinand curvo of the kind proposed by Marshall for tho " puro 
theory of foreign trade ” (see Puntnleoni, Principii di Economia Pura, or tho 
English translation thereof, for an authorised version of Marshall's doctrine). 
Tho equation to this curvo may bo written a,/, (a,) = a ,/•’,(«,) ; if with Mr. 
Bickcrdiko wo put y — /,(*) for tho equation of tho homo country's demand 
for imports, and y — /*,(«,) for her supply of exports, y denoting prico in a 
money which (as postulated in our text) is peculiar to tho country. Accordingly 

da t P t (a 2 ) + « 2 /',(a 2 ) 

(by tho usual rule for the differentiation of an implicit function) 

„ /»(«.)<* ~ lA-d 
*■*(«*)(» - !/<-.) 

in tho (slightly varied) notation of Mr. Bickcrdiko, who after Mnrsliull ( Principle » 
of Economica, Mathematical Noto iii), puts for e d , the inensuro or coefficient of 
elasticity of demand, tho negative of tho (negative) increment of commodity 
corresponding to a (positive) increment of price, and (without, I think, Marshall’s 
authority) extends this notation to elasticity of supply. Thus (— r,), r. being tho 
negative of tho increment of supply corresponding to an increment of prico, is 
positive, tho third of tho postulates in the text being granted. Also /,(« i) and 

F t {a t ), denoting prices, aro essentially positive. Therefore is positive or nega- 

. 1 

tivo according as 1 lc d is less or greater than unity. Therefore the home country 
belongs to Cluss E or I according as r d is greater or less than unity. 

1 Principles, ch. i. § 0. 

1 Vol. I., A. 

VOL. II. 
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price). I propose to define this class of curve as 'primary ; 1 
taking between primary and secondary the distinction drawn by 
Mr. Cunynghame between the simpler and the more complicated 
curves which he has described in a well-known article. 2 I assume 
that primary demand-curves aro always inclined negatively, and 
primary supply-curves positively, to the abscissa. 

With the aid of these three postulates, by a chaste use of 
mathematical reasoning, Mr. Bickerdike establishes his two 
propositions. * Obtaining an expression for the rate at which 
advantage increases with the increase of a small tax, ho infers 
the first proposition from tlio sign of that expression, and the 
second prox^osition from its magnitude. 3 “ The formula shows 
only tho tendency of a very small tax,” as ho observes. But 
we may extend tho reasoning from a very small, to a small tax — 
from an infinitesimal, to a small finite change in tho independent 
variable — by a x»roccdurc which Cournot has largely employed in 
investigating the effects of taxation. 4 Begin with a very 6mall 
tax levied by the homo Government from buyers of foreign 
commodities. If every buyer has to contribute to his Government 
so much on each x>urchase, his effective demand will bo altered 
much as the demand of a customer for goods sold at a shop might 
bo altered, if, instead of having the goods delivered gratis at his 
house as heretofore, ho had to pay for their carriage. In short, 
tho demand-curve of the home country — the curve which repre- 
sents the amount of foreign commodity which the home country 
will take at each price (in the money of that country) — has been 
disturbed and subjected to a slight variation. There results a 
new system with a new position of equilibrium. Operating on 
the new system, let us de novo impose a new small tax. And so 
on. The inferences which were x>rimarily true only of a single 

1 Sec Index, Secondary Supply-curves. 

2 See Economic Joltunat.. Vol. II. p. 35, and for my interpretation of Mr. 

Ctinyngliamc's distinctions, Vol. III. p. 138, el seq. As I understand, tho two kinds 
of relation between price (y) ami quantity of commodity supplied (x) may bo sym- 
bolised by one form y ^(x, x) : where x is treated as constant when tho curve 
is primary, is identified with x when tho curvo is secondary; tho depondonco of 
«J/ upon x corresponding to the “ external economics ” varying with tho scale of 
production, or more generally to the influence which tho action of all has on tho 
“ dispositions and disponibilities ” (in 51. do Fovillc’s apt phraso) of each. Demand- 
curves may bo similarly divided. For example, y n a; -j- 1 — §x represents 
primary supply-curves inclined positively at on angle of 45°, a secondary supply- 
cur vo inclined negatively to the abscissa at un angle of about 20° 34'. Likewise 
y + x = 2 — x) represents primary demand -curves inclined negatively at an 
angle of 4f»°, a secondary demand curve inclined negatively to the abscissa at an 
anglo of about 62° 26'. • Above, p. 342. 

3 Economic Journal, Vol. XVII. p. 100. 

4 Principcs Malh&matiques , Art. 32. 
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step, may now bo extended to a whole flight of stairs. We may 
suppose the stairs to be in a vertical plane ; the horizontal length 
of each step depends on the increment to the tax, and the increment 
of height corresponding to an increment of length represents an 
increment of advantage. The steepness of the stairs will in general 
diminish as we advance, until a point of maximum elevation is 
reached. 1 In accordance with the theory we perceive (1) that the 
stairs will be in general of finite length (measured horizontally 
from the starting-point to the position of maximum elevation); 
(2) that if the construction be altered by an increase of the elasticity 
of the home demand, ceteris paribus, the first step of the new 
stairs will be higher than the first step of the old stairs, 2 the 
second step of the new higher than the second step of the old, 
and so on ; the comparison, in favour of the new system, being 
facilitated by the interesting circumstance pointed out by Mr. 
Bickerdikc, that there are, so to speak, the same number of steps 
in each of the flights of stairs, that the position of the maximum 
elevation remains constant. 

Tho safety of these steps is secured by the condition that the 
equilibrium of tho trade with which we arc concerned is stable. 
Tho case of failure excepted by Mr. Bickerdike as “ peculiar and 
unlikely ” 3 is rendered practically impossible by that condition. 
For it secures that the denominator of the expression for tho rato 
at which advantage (to the home country) increases with tho 
increase of the duty, is always positive. 4 (The numerator of the 
expression is positive by the third postulate.) 

1 Compare tho illustration given at p. 349, above. 

* Tho curve of supply and that of demand on tho part of tho foreigners and tho 
curvo of supply for tho homo country aro not disturbed ; and accordingly their 
coefficients of elasticity remain constant. Tho curvo of demand for tho homo 
country is indeed disturbed ; but it appears from Mr. Bickerdikc *8 equation 
(Economic Jouiinai,, 1907, p. 100) that ut tho point defined by tho now amount of 
imports, say a',, tho elasticity of tho disturbed curvo is the same ns tho elasticity of 
tho old curvo at tho point defined by tho co-ortlinulo a',. But tho elasticity of tho 
old curvo at that point is tho saino as at ull other points, viz, tho constant e*. Thus 

tho whole expression for given by Mr. Bickerdikc remains constant. 

• Referred to abovo, p. 341. 

4 In ordor that tho equilibrium of trade should be stable there must bo fulfilled 
by tho Marshall curves, at their point of intersection, a certain condition 
(Pantalconi, Pure Economics, p. 207) ; which may bo that stated. If the abscissa 
represent exports from tho homo country (a 2 ) tho ordinato imports into tho sumo 
country («,), then tho tangent of tho anglo which is mado with the abscissa by a 
tangent to that coimtry's Supply -and-Domund at tho point of intersection, say 
tho slope of tho curve at that point, must bo greater in ubsolutc magnitude than tho 
slopo of tho foreign country's Dernand-and-Supply curve at tho samo point; 
whenever tho two slopes aro either both positive or both negutivc. Now for tho 
homo country tho slopo is — 
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The theory may be extended, as Mr. Bickerdike intimates, 
to duties upon exports ; which form what may be called the 
“ external case ” of the theory. I follow Mr. Bickerdike in leaving 
this case to be worked out by the reader. Nor do I enter into the 
varieties which are presented by the partial taxation of particular 
imports or exports. For the purpose of this Appreciation it is 
allowable to lump together the imports, and likewise the exports, 
under one head, like Mill’s “ cloth ” and “ linen.” 1 

Some parts of the theory may be enunciated with reference 
to the premiss by which each is principally supported. 

(a) Mr. Bickerdike’s first assumption affords an easy method 
of forming a judgment as to the magnitude of a tax which may 
be consistent with advantage to the taxing country. After the 
experiments which we have performed above with laws of demand 
taken at random, we shall not be surprised at Mr. Bickerdike’s 
result : — “ Rather strong assumptions have to be made as to the 
elasticity of foreign supply and demand if the rate of the tax 
affording maximum advantage is to come below 10 per cent.” 2 
(5) Mr. Bickerdike ’s second device — a national money of con- 
stant value — is no less serviceable. It is free from the dangers 
to which the use of money in the theory of international trade 
is liable ; while it is not open to the objections which Cournot 


^, (q»)(l - 1 M 

7T<«»)(i - *>*) 

as follows from note 4 to p. 3->2. And the slopo for the foreign country is 

/ »(«« Hi - 1 M 

>’.(«»>( 1 - l/n,)’ 

by parity of reasoning, in Mr. Bickcrdikcs notation. 

Wo have, therefore, if the slopes are either both positive or both negative. 


**,{«•)( 1 - 1 /«*.) //*(«.)(! “ 1/»A> 
/.(«.)(i - l/r-)/i’,(«i)(l “ !/*„) 


> 1. 


Now by Mr. Bickcrdikcs equation (1) (/or. cit .) wo have (his " r ” being initially 
- 1) 

therefore (1 - l/c.)(l - !/>»„) - (1 - 1 /<•*)(! - Hv 6 ) the denominator of tho 


expression for is positive. 

For the cose in which tho two Supply-nnd-Dcmand curves aro not both posi- 
tively or both negatively inclined to the axis, this reasoning is no longer availably. 
But it is no longer required. For tho case can only occur when ono of tho coom- 
cients of elasticity, c* or v&. is greater than unity and the other less. And in that 
case the second term of tho denominator to which a negative sign is prefixed is 
negative. Accordingly the denominator is the sum of two parts, both of which are 
positive. 

1 C'p. Bickerdike, Economic Journal, Vol. XVII. pp. 100, 101. 

* Ibid., p. 101. 
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and others have brought against the classical conception of barter 
without the use of money. It avoids also a certain danger 
attending the conception of barter which, in the light of Mr. 
Bickerdike’s theory, has become visible. When demand and 
supply are expressed in terms of the commodities exchanged 
(abstraction being made of money), there is a difficulty in repre- 
senting a money tax on imports in the case of inelastic demand. 1 
I must confess to have fallen into the trap which is here, and to 
have made statements about a tax on imports which are only 
true of a tax in kind, not in money. 2 

The use of a peculiar mone 3 ' allows us, with more security 
than in the preliminary stage, 3 to employ the curves proper to 
domestic trade for the purpose of exhibiting the loss of surplus 
advantage consequent upon a customs duty. We have only to 
inagine that in Fig. 1 DD' now represents the demand-curve 
for imports from abroad in terms of the national money; while 
SS' represents the supply of such imports by the foreigner at 
prices reckoned in the same money, that of the home country. 
When the duty is of the kind supposed, the national currency is 
appreciated with respect to the international money ; and accord- 
ingly the foreign supply is raised, the curve SS ' being thrust 

1 Tho difficulty may l>c cleared up as follows. When an import duty of 
p per cent, ad valorem is imposed by tho home country tho Supply-and-Dcinnnd 
curvo becomes transformed to Mr. Bickcrdiko's equation (I) ra,/,(«,) a 
where r * 100/(100 + />). To exhibit tho position of tho now curvo in relation 
to the old ono let us suppose OB in Fig. 2 (a reproduction of Mr. Bickerdiko’s 
first figure) to bo tho undisturbed Supply-and-Dcmnnd curvo for tho homo 
country ; and lot us consider with rcferenco to any assigned valuo of tho 
ordinato a lt any point on tho perpendicular passing through O, what in 
tho abscissa, tho now valuo of a, ns compared with what the abscissa would 
havo been if tho curvo OB had not been disturbed by tho import duty. Let a, 
bo tho old abscissa, a 2 4- Aa, tho now abscissa (corresponding to tho assigned 
valuo of a,). Then to determine na 2 , wo have, putting (1 — r) for (tho proper 
fraction) r, 

(1 — T)a,/,(a,) =(o, -f Aa 2 )F,(a a + Aa,);(l — r)a, /,(«*,) = a s P s (a s ) -f- Aa 2 (F t a t ) 

+ «,/**',(«.)): - *«,/,<«,) = A« t F a (a,)(l - 1/e.) 

Now e, is positivo (by tho third postulate). So is r. Accordingly Aa s is negative ; 
tho new curve is swung to tho left of tho old one, tho chango in OB being, as Mr. 
Bickerdiko has pointed out, of tho kind represented in Fig. 3 of my article on 
International Values, Economic .Journal, VoI. VI. p. 430. Tho foreigners' 
Domand-and-Supply curvo remaining unchanged, wo may reason with Mr. 
Bickerdiko (Economic Journal, Vol. XVI. p. 532) that tho new position of 
equilibrium, say Q. is ono of increased advantage to the homo country. 

* See Bickerdiko, Economic Journal, Vol. XVI. p. 532, referring to my Vol. 
IV. p. 432. I had recognised that a distinction which I had drawn between 
export and import taxes was not applicable to ordinary taxes in money, only to 
certain customs duties in kind — not a very important exception, I admit. (Soo 
Index, s.v. Imports.) 

* Seo abovo, p. 348. 
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down. In the limiting case above supposed, where SS' was 



originally a right line, it will be lowered in such wise that tho 
whole tax will accrue to the Treasury, without any loss of Con- 


✓ 



Burners’ Surplus. In general the preliminary argument becomes 
a fortiori through the change of price-level. 
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(c) The third postulate allows us to evaluate the advantage 
obtained by the home country. For this purpose I shall employ 
another construction, that of Auspitz and Lichen, which, as 
already suggested, may offer some advantages. It will ho re- 
membered that they employ even in domestic trade a construction 
like that which Dr. Marshall invented for foreign trade But 
in their construction the ordinate represents, not an amount of 
commodity, but an amount of money given in exchange for a 
commodity, which may at first be supposed to bo altogether 
produced at home. Thus, in Fig. 3, AP represents the quantity 
of money offered for OA , a quantity of commodity, at the price 
represented by tho (tangent of) the angle PO A, OPE being the 
demand-curve. Likewise the dispositions of sellers arc repre- 
sented by the supply-curve OPO. If through tho point O is 
drawn the (collective) indifference-curve (to use my own termin- 
ology), OT pertaining to the buyers, the vertical distance between 
tho demand-curve and the indifference-curve measures the Con- 
sumers’ Surplus, the collective total utility incident to purchasing 
at a certain price. Thus for tho price (tan) POA t PT is that 
total utility. Likewise the vertical distance between tho supply- 
curvo and the corresponding indifference-curve represents the 
gain of the sellers, e.g. t Pt. Tho total advantage to the community 
(Consumers* -f- Producers* Surplus) is 77. Tho last proposition 
remains true even if wo suppose that the indiffcrcnce-curvo per- 
taining to buyers docs not pass through O, but through a point at a 
vertical distance from O, 1 with a like supposition as to the curve 
pertaining to sellers. 

When a tax is imposed on the commodity tho effect is to 
diminish Consumers* Surplus from TP to T'Q, that is (since TT\ 
tho tangent at tho point T, is parallel to the line OP) by an 
amount QR, which is less than the yield of the tax QP\ and than 
the foreigner’s contributions to the yield P'R. 2 

So far with respect to a domestic commodity. Wc have next 
to suppose the curve OPE to represent the Demand-curve of tho 
home country for imports from abroad; OPG tho foreigners’ 
supply of those commodities (at prices reckoned in national 
money). Wc arc now not concerned with the surplus advantago 
accruing to the foreign sellers. In estimating the advantage 
which the homo country obtains from the trade, wc must take 

1 As sometimes supposed by Auspitz and Liebon ; whose terminology I do not 
follow literally. 

* In this reasoning it is taken for granted that tho vertical distance between V 
and tho eurvo OT may bo neglected in comparison with QU and I tJ ; in virtue of 
tho general principle enounced in tho last section, above, p. 35-1. 
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into account not only the gain of the consumers, but also the 
loss of the home producers. It will be found that this collective 
utility is represented by a new curve OT y which has the same 
relation to the new OPE as the old OT had to the old, namely, 
that if a straight line in any direction through O meets the demand- 
curve at a point P, and a perpendicular through P cuts the 
indifference-curve O in 7’, the tangent to that curve at T is parallel 
to the line OP. Auspitz and Lichen establish this extension of 
their construction through the appropriate conception of a cer- 
tain amount of commodity distributed gratis among the consumers 
and producers of the home country in accordance with the laws of 
final utility — a conception pertinent to scientific Socialism. 1 

So far as to imports abstracted from their concomitant exports. 
To represent the interest of the home country in the amount of 
exports, let OO now represent the home-country’s supply of exports. 
By a parity of reasoning we may show that Pt now represents the 
net gain in the way of exportation. 

The two together arc equivalent to the sum-total which Mr. 
Bickerdike defines as the net advantage of trade. 2 

Having now shown the use of the scaffolding, I shall proceed 
to remove it bit by bit. 

(a) First it may be remarked that the assumption of constant 
elasticity is not essential to Mr. Bickerdike *8 conclusions. The 
initial rate at which advantage is increasing with a small tax has 


1 Wo mny also renson lima. Lot- y be the ordinate of the curve (not shown in 
tho figure) which represents the total demand of the home country for the com- 
modity whether home-made or imported. This curve lies oufnidc OPE (which 
now represents the demand of the country for import * of the commodity); a 
vector drawn through O, making an angle 0 (< 90’) with the abscissa, meets tho 
total demand-curve in a point, say n (not shown in the figure), such that tho 
distance of n from O along the vector is greater than the distonee of P, tho point 
where tho vector meets the demand-curve for imports. For On = OP + Oir, 
where n is the point at which tho vector meets the home country's supply-curve of 
the commodity (not shown in the figure, OPO is now the foreigner '* supply-curvo). 
Let (.r, y) he tho co-ordinates of n,(x,.i/,)of P. (x,. y,) of »r. Then (for ovory value 
of 0 ) Ax, tan 0 = Ax tan 0 — Ax, tan 0. Now A.r tan 0 is tho pecuniary mcasuro of 
tho marginal utility to tho consumers in tho homo country of an increment of tho 
commodity; Ax, tan 0 is the loss to the home producers consequent upon tho 
decrement of production Ar,. Accordingly. Ax, tun 0 represents tho net gain to 

tho homo country of an increment of importation Ax,. But tan 0 = whoro y t 

x i 

is that function of x, which forms tho equation of tho curve OPE. Tho curve OT 

obtained by integrating ^'Ar, now measures by its vertical distance from a point 

x i 

on OPE tho net utility resulting from a certain amount of importation, in tho 
same way as it before measured tho consumers’ surplus for a certain amount of 
home production. 

1 Tho expression for u . Economic Jocrnat., Vol. XVII. p. 100. 
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the same expression, whether the elasticities be considered as 
constant or not. The argument by way of steps holds good 
provided that, as before, in the two compared flights of steps 
(corresponding to different degrees in the elasticity of demand 
on the part of the home country for the imported goods), each 
step of the one is higher than the corresponding step of the other. 1 
Even the expression for “ the maximum advantage rate ” in 
terms (only) of the elasticities of foreign demand and supply 
still subsists. 2 But when these elasticities are not constant, the 
formula cannot be used for purposes of verification as before. 
The formula in its generality may be employed to show that 
the home Government, by means of a customs duty, may exercise 
a power of monopoly, and screw up the terms of international 
trade to the very point which the home country, acting as a 
Combination, would fix. 

(6) When we abandon the supposition of a money peculiar to 
each country, we must base the theory of foreign trade on a more 
abstract conception, such as the “ unit of productive power,” 

1 A condition which docs not now admit of so neat a symbolic statement ns 
before. 

* To determine the rate of the tax which affords the greatest ml vantage to tho 
home country, wo havo tho condition that tho disturbed Supply and-Dcmand 
curve for the home country should intersect the (undisturbed) curve for the foreign 
country, viz. GO (Fig. 2) in a point Q which represents a state of trade of maximum 
advantage to tho homo country. In order that this condition should be fulfilled 
tho tangent to OG at Q ought to coincide with tho indifference curve pertaining to 
tho homo country which pusses through Q. (Sec M tit hemal tea l Psychic*, p. HO.) 
Now tho differential equation to an indifference curve, relating to the homo 
country, is 

d «i a {*(«•) 

‘'-f /»(«.) ■ 

Tho expression on the right denotes tho slope, at the point (a,, a t ), of an indiffer- 
ence curve passing through that point. Also the slope of the foreigners* Demand- 
and-Supply curve at the point (a t , a,) is 

/»(««)( 1 ~ 1 /n d 

**«(•» )(i“ = T7i*j 

Equating the two expressions for tho slopo and employing Mr. Bickcrdiko'n 
equation ( 1 ) we havo 

r - 1 ~ »/n . 

1 - 1 /*/ 

which is Mr. Bickcrdiko's result extended to the general ease of variable elasticities. 

Considering Fig. 2 to represent a market in the general sense of tho term we seo 
that if the dealers on the one side of the market for which tho Supply-and-Domand 
curve is OE wero to act as a Combination, tho terms which they would force on 
thoir customers competing against each other are represented by the point Q in tho 
curve OQ ; discrimination between customers being forbidden ( Mathematical 
Psychic*, loc. cit., and p. 1 1G). The point thus defined is coincident, I think, with 
tho “ maximum utility point ” investigated by Prof. Pigou in tho Appendix 
A to his Method * of Industrial Peace. Tho analogy between monopoly and tho 
action of a tariff is exhibited by Auspitz und Lichen ( Theoric des Prcises). 
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which Professor Bastable has found it necessary to introduce , 1 or 
the “ unit of work ” which I have employed . 2 For, I think with 
the classical writers, it is not in general safe to ignore the change 
in the level of gold prices within the home country consequent 
upon a variation in the terms of international trade. How, 
except by means of a change in the price-level, can wo explain the 
benefit which a country whoso exports are in great demand in 
foreign countries can obtain by imposing a duty on commodities 
imported from those countries . 3 To determine, or at least define, 
the “ unit ” supposed to be constant while the level of gold prices 
is altered, wo may have recourse to the principle of the Labour 
Standard already referred to as the regulator of the money 
imagined by Mr. Bickcrdikc. Of that money, as compared with 
this ideal standard, we may say what Adam Smith says of “ a 
particular commodity ** compared with “ a quantity of labour ” : 
“ The ono is a plain, palpable object ; the other an abstract notion, 
which, though it can be made sufficiently intelligible, is not 
altogether so natural and obvious.** 

(c) The last limitation to be removed is the postulate to which 
Professor Pigou has objected, that “ a supply-curve can bo 
treated as a particular expense s curve,” 4 * together with a corre- 
sponding assumption on tho side of demand. “ This is not 
legitimate in general,** as Professor Pigou observes, “ but it may 
be in special cases.’* I submit that this is ono of tho cases in 
which the assumption may be safely employed. 

First, tho postulate in question is “ the least arbitrary assump- 
tion in the absence of special knowledge,” a “ neutral condition ” 6 


1 International Trtnle, ell. ii. p. 23 (od. 4). 

2 " Theory of International Values, ’’ above, R, p. 53. 

3 The cose of tho " Guernsey " supposed above, p. 345. But in order that a 
change of price level should occur and liavo to be taken into account, it is not 
necessary that the homo country should bo very small (in relation to tho foreign 
country); it is sufficient that it should not bo large. Of course tho amount of 
trade affected by tho tax must be considerable in order to produce a scnsiblo result 
on general prices in a measurable time. 

4 Economic Journat., Vol. XVII. p. 290. 

6 If, os above (p. 354), tho supply-curvo is designated by tho equation y = ^ 
(x, x), tho conditions arc co-operative or anti-co-operative, according as is 

negative or positive. Like distinctions apply to tho demand-curvo y = (#» *)• 

It may be observed that ( — tho partial differential with respect to x only — 

is always positive, always negative ; — the complete differential whon 

x = x — and likewise may bo either negative or positive, but ^ cannot (in 

stable equilibrium) bo positivo whilo ^ is negativo. 

tlx 
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between two conditions of which neither is known to prevail. 
Thcso outlying conditions are described, with special reference 
to supply, as 44 Co-operative ” and “ Anti-co-operative,” conditions 
correlated to, but not coincident with. Increasing and Decreasing 
returns as usually understood. I accept this presumption, based, 
as I understand, on the principle of what I have called a priori, 
or unverified Probability . 1 The presumption is confirmed by an 
appeal to authority evidencing that the assumption has worked 
well. Mr. Bickcrdike claims the authority of Professor Pigou 2 
on the ground of his admission respecting Consumers’ Surplus, 
to which I have already adverted. I may add that in his mathe- 
matical reasoning about Arbitration , 3 Professor Pigou explicitly 
abstracts comxjlications of the kind here called 4 * secondary.” 
A similar abstraction has been unconsciously practised with good 
effect by other authorities. Many a humble votary of pure 
scienco has been edified by the truth as it is in Jevons, without 
having so much as heard whether there be a superadded com- 
plication. 

Altogether there seems to be a considerable probability that 
the third postulate may be taken for granted ; and accordingly 
that the theory holds good. 

Such being the proof of the theory, what is its application ? 
May we not answer in the words employed by Ilume with refer- 
ence to his theory of Interest ? 44 Besides that the speculation 

is curious, it may frequently be of use in the conduct of public 
affairs. At least, it must be owned that nothing can be of more 
use than to improve by practice the method of reasoning on these 
subjects, which of all others are the most important, though they 
are commonly treated in the loosest and most careless manner.” 
It is the latter sort of advantage — light rather than fruit — which 
I principally expect from Mr. Bickerdikc’s speculations. He has 
improved by practice a method of reasoning which may be 
brought to bear on other questions of more direct practical 
importance. 

The direct 44 use in the conduct of public affairs,” to which 
the theory is applicable, is 44 making foreign countries contribute 
something to its [the home country’s] revenue,” in Mill’s pliraso, 
and more generally to its Real Income, in excess of the gain which 
it would enjoy under a free trade. The feasibility of such pro- 
jects is considered by Dr. Marshall in his judicial observations 

* Soe Index. 

* Economic Journal, Vol. XVII. p. G85. 

* Methods of Industrial Peace. 
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respecting an Export Duty on Coal. 1 His careful statement of 
the pros and contras , alike in the case of export and import duties, 
dispenses me from the necessity of treating the subject generally. 
I need dwell only on those considerations which are special to Mr. 
Bickerdiko’s particular scheme for taxing the foreigner. 

Mr. Bickerdike’s plan has the advantage of dispensing with a 
detailed inquiry into the conditions of demand and supply. It 
really looks as if it were sufficient for his purpose that the relevant 
elasticities of demand and supply should not be of an extreme 
character — extremely small for the home country or extremely 
great for the foreigner; that there should be nothing peculiar 
and exceptional in the conditions of the trade. A datum of this 
sort, the ascertainment of which cannot be considered chimerical, 
seems, in the light of Mr. Bickerdike’s theory and experiments, 
to justify the imposition of small customs duties, say from 
2\ to 5 per cent., on a great number of articles. The objection 
that industry is thereby directed into less advantageous channels 
is not admissible ; for by the theory the disadvantage in the way 
of production is overbalanced by the gain accruing to the 
Treasury. Abstracting the practical difficulties to which we are 
coming, on the platform of pure theory the Free Trader must 
abandon his hectoring tone with respect to the defence of a 
Protectionist tax on the ground that it is a little one. 2 

It may be added that Protection, in losing its evil, would not 
lose its attractiveness. It could not be objected to this, as to 
many ingenious schemes hatched by students, that it could never 
be started. It would be only too easy to start this scheme. 

These considerable advantages arc counterbalanced by weighty 
objections. At best, and even in the abstract, the theory is but 
probable. In the computation of the chances in its favour there 
is largely involved what I have called a priori , or unverified, 
probability. But it is yet to be seen how far such probabilities— 
though countenanced by their use in the treatment of physical 
observations — are available in the conduct of human affairs. It 
may be suggested that the evidence is good enough to afford a 
regulative idea for the adjustment of indispensable taxation, but 
not good enough to justify the imposition of taxes for the express 
purpose of putting the foreigner under contribution. The dis- 
tinction might be illustrated by a comparison with the principle 

1 In a letter to The Time* published April 22, 1901 ; reprinted in the Economic 
Jouhnal, Vol. XI. p. 2G5. 

2 The tone of Robert Lowe, for instance, in the speech referred to above, 

. 347. 
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of equal (or least) sacrifice, which is generally considered good 
enough to regulate the distribution of indispensable taxation, 
while only Socialists propose increasing taxation expressly for 
the purpose of carrying out that utilitarian principle. Upon this 
view Mr. Bickerdike’s theory might have that limited application 
which Professor Bastable allows to the presumption in favour of 
small taxes in general which I have based on the theory of small 
quantities . 1 There arc in practice much more important con- 
siderations ; still, the presumption is worth mentioning. 

Of course, the general presumption may be overridden by 
positive evidence that, with reference to any proposed customs 
duty, the contribution of the foreigner is likely to be smaller 
than the theory requires. There is some ground for believing 
that the conditions of British trade are particularly unfavourable 
for levying a contribution on foreigners. 

Among practical considerations particularly relevant to the 
scheme before us is the danger of retaliation. The novelty in 
the scheme, that it may be practised by a country which lias no 
special advantages, nothing like a “ monopoly ” as producer or 
consumer, no doubt increases the home country’s power of hitting 
the foreigner. But it equally increases the power of the foreigner 
to hit back. Practised on the grounds peculiar to this theory, 
the scheme of taxing the foreigner is peculiarly open to Mill’s 
objection : “it would be a means which it would seldom bo 
advisable to adopt, being so easily counteracted by a precisely 
similar proceeding on the other side.’’ 2 The mathematical 
method shows rather more clearly than appears in Mill’s discussion, 
that, short of the case in which “ the trade and its advantage 
would ceaso entirely,” 3 bilateral taxation would damage both 
parties. 

Again, the system of many small taxes minimises, indeed, the 
loss incident to changes in the course of industry ; but it does not 
minimise tho amount of trade-hampering constraint that taxation, 
high or low, involves. On the contrary, that sort of friction in 
proportion to the proceeds of taxation is likely to be greater tho 
more numerous tho taxes. 

Thus the direct use of the theory is likely to be small. But it 
is to bo feared that its abuse will be considerable. It affords to 
unscrupulous advocates of vulgar Protection a peculiarly specious 

» Public Finance, cd. 3, p. 353 referring to Economic Journal, Vol. VI f. 
p. 608 , above. S. .... 

* J. S. Mill, Polilical Economy, Hook V. cl». iv. § 0. antc-penultimaU: paragraph. 

Loc. cW.p penultimate paragraph. 
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pretext for introducing the thin edge of the fiscal wedge. Mr. 
Bickerdike may be compared to a scientist who, by a new analysis, 
has discovered that strychnine may be administered in small 
doses with prospect of advantage in one or two more cases than 
was previously known; the result of this discovery may be to 
render the drug more easily procurable by those whose intention, 
or at least whose practice, is not medicinal. It was thus that the 
drama of poison ” perpetrated in the reign of Louis XIV. was 
initiated by one whoso baleful receipt was obtained from Glaser, 
a chemist of eminence, the discoverer of a new substance . 1 Let 
us admire the skill of the analyst, but label the subject of his 
investigation poison. 

1 Funck-Drontano, Le Dramc dcs Poisons. 


APPLICATION OF THE DIFFERENTIAL CALCULUS 

TO ECONOMICS 


[This fragment, published in Scienlia , 1909, under a slightly 
different title, deals with the mechanics of wealth in the narrow 
sense which excludes what Jevons calls a “ common denominator 
of feeling.” The principle of *' recontract ” (above, /S) is em- 
ployed in a variant proof of the theorem that the position of 
stable equilibrium is at the intersection of the demand-curves 
pertaining to the respective sides of a market. The abstract 
theory of Supply -and-Demand is applied to international trade ; 
and to the analogous case of transactions between the parties to 
Distribution. But it is pointed out that this analogy may prove 
misleading if there is not taken into account a certain characteristic 
of domestic trade which Professor Pigou has described as the 
elasticity of the Demand for Common Labour (cp. 1 economics of 
Welfare , Book V. ch. iii. s. 8). The conceptions of Producers’ 
Surplus and of the margin of production are illustrated by critical 
references to well-known writers.] 


Description and Division. 

The extension to Social Science of principles approved in 
Mathematical Physics is a theme worthy of Scienlia. For this 
journal, as announced at its inception, is “ born of the desire 
to co-ordinate the work carried on in different fields of know- 
ledge.” Alone in a world of specialists it seems to realise that 
part of Plato’s scheme of education which consisted in bringing 
the sciences together and contemplating them in their mutual 
relations. 

There is indeed a certain resemblance between the ancient 
philosophy and the modern study of Mathematical Psychics 
in so far as both attain large general views rather than particulars 
adapted to art and practice. But wo are not committed to the 
contempt of fact which seems to characterise the Platonic pre- 
cept that “in astronomy, as in geometry, wo should employ 
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problems, and let the heavens alone, if we would approach the 
subject in the right way.” 1 The Newtonian astronomy is 
rather the model of our Science ; but we can only follow it at a 
great distance owing to the multiplicity of variables in Social 
Science and the want of a unit for measuring advantage in a 
subjective sense. Often we must be content with knowing 
that knowledge is unattainable without more data than we 
possess — the Socratic lesson of modesty which was taught by 
Cournot and Jevons . 1 2 

This description is applicable generally to the subject desig- 
nated by the main portion of my title — “ the use of the Differential 
Calculus ” — and more particularly to that part of the subject 
which is demarcated by the limiting clause — “ to determine 
conditions of maximum advantage.” The subject thus limited 
is, if we understand “ Economics ” in its largest sense, almost 
coincident with— -only slightly narrower than — the field which 
is covered by the well-known dictum of Malthus : “ Many of 
the questions, both in morals and politics, seem to bo of the nature 
of the problems de maximis et minimis in fluxions.” Such is 
the little territory, on the borderland between Physics and 
Psychology, which I attempt here to survey. 

One main division has already come into view, that which 
separates Economics in a narrow or “ proper ” sense from the 
wider Science of Political or rather Social Economy, of which 
the object is not simply wealth, but welfare, so far as dependent 
on wealth. We might define Economics proper — the subject 
of our Section I — by the limitation that in Jevons’s words “ the 
motive in one mind is weighed only against other motives in 
the samo mind, never against the motives in other minds .” 3 
Whereas in Social Economy — the subject of Section II * — what 
Jevons calls “ a common denominator of feeling ” must be 
postulated. 

According to the postulate, the relation between the indi- 
viduals of a Society may bo described by the familiar metaphor of 

1 Republic , vii. 529, Jowett’s translation; a precept which Macaulay con- 
trasts unfavourably with Bacon’s method. 

7 The use of Mathematics to mnko clear the nature and extent of tho assump- 
tions implied in dealing with economic problems has been noticed by Professor 
J. S. Nicholson in a recent lecture (Transact ions of the Faculty of Actuaries, 
No. 35, Vol. I. Part IV.). 

* Theory oj Political Economy, edition 3, p. 1 ». C'p. Pareto, Manuel 
<V Economic Politique, chap. iii. § 11. 

* The design of a sequel dealing with a subject wider than economics proper, 
was not destined to be executed. Tho definition of the wider subject may be 
illustrated by the writer's article in the Economic Journal for December 1923. 
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solidarity. But the physical analogy of Economics proper does 
not lie so ready to hand. The particles of an economic system 
neither cohere as a solid, nor collide with the independence of 
a gas. Their liquid movements are comparable to a dance in 
which youths and maidens move in unison; harmoniously, but 
subject to a change of partners. 

To learn the steps of this peculiar dance consider first the 
movement of a single couple. One of the pair, say X, gives to 
the other, say Y, a quantity .v of the commodity x in return for 
the amount y of the commodity y given by Y to X. The terms 
of such an arrangement may be represented by a point (r, y) 
on the plane of the paper. The variation of the terras of contract 
is represented by the movement of the point in the plane. The 
parties cannot move separately. 

They arc in the same boat. They 
both have hold of the rudder, 
but the directions in which they 
respectively prefer to move arc nut 
the same. The magnetic pole to- 
wards which X would steer lies to 
the south-east, supposing that the 
axis of y points to north. The 
centre of attraction for Y lies to 
the north-west. Motion is possible only as long as both parties 
are winning towards their respective goals. 1 

Next let there be two individuals on each side, say X x and 
X 2 dealing with Y, and Y 2 . (The motives or dispositions of 
X x may at first be supposed identical with those of X 2 ; the psychic 
forces acting on Y, and Y 2 being also identical.) X! is free to 
move in any direction to any distance, provided that either Y x 
or Yo accompany, or at least move parallel to him ; and the like 
is true of X 2 with regard to the Ys, and of each of the Ys with 
regard to the Xs. The conditions arc expressed by Fig. 1. in 
which the point (.. x , »;,) represents the amount of commodity x 
which the individual gives and the amount of commodity y 
which ho receives (partly, it may be, from Y„ partly from Y 2 ). 
The point (£ lt y,) denotes the amount of commodity y which Y x 
gives and the amount of commodity x which he receives (in 
general, partly from X„ and partly from X 2 ). The points (.r 2 , ?; 2 ), 
(£ 2 , y 2 ) are similarly interpreted. The two points (x lt Vi) an d 
(.r 2 , r/ 2 ), may be considered as moving along a rod which passes 

* See the construction in the writer's .Mathematical Psychic s, Part II. p. 20 
et scq., unci c p. Pareto, Manuel >V Economic Politique, ch. iii. § 58 el passim. 

VOL. II. B C 



(X;Vh) 


Fic. 1. 



370 


MATHEMATICAL ECONOMICS 


through a point (.r, y) ; subject to the condition that those two 
points are equi-distant from the point (.r, y). The points (fx, y x ) 
and (f 2 , y 2 ) are similarly related to the point (z, y) ; which may 
thus be described as tho centre of gravity of the system. The 
system moves towards a position of equilibrium — a position 
of maximum energy, as it may be considered — under the influence 
of forces acting on the constituent particles ; subject to the con- 
straints which have been indicated. Among those conditions 
is one very unusual in Physics, very difficult to represent mechanic- 
ally, that no part of the system docs work against another. For 
instance, the point (x lt Vi) cannot suffer a change by the sub- 
traction of A.r, from ar lf the addition of Ay 1 to y lt if such 
a step in the direction defined by tho ratio Ay 1 : Ax 1 is one in 
which the individual is averse to move. The conception may bo 
extended to any number of Xs on one side, and any number of 
Ys on the other. The forces actuating the different members 
of one group need not be identical ; they need to act, not in exactly 
the same direction , but in what may be called the same sense. 

As to tho variation of the forces acting on a particle with tho 
variation of its position — the change in tho motives of an indivi- 
dual, c.fj.y X, (or Y r ) with tho amount of x (or y) that he retains, 
and the amount of y (or x) that ho has obtained — the natural 
and usual supposition is that the forces are a function only of the 
position defined by those amounts, viz. x t and y t . This state of 
things is here designated by the term “ independent dealing,” 
tho symbol (A). But wo shall also have to entertain the sup- 
position, not very usual in Physics, that the forces acting on any 
particle at the point (.r, y) depend not only on tho co-ordinates 
which define that position, but also on the position of the system — 
upon the co-ordinates of its centre of gravity, as we may say, 
when the number of particles on each side is equal. Tho supposi- 
tion will be more fully explained in the sequel, under tho head 
of “ intcrdejicndcnt dealing,” labelled (B). 

I do not attempt here to cultivate the fields which have 
been indicated ; but as I pass in the course of a rapid survey, 
I may sometimes root up a weed which has proved noxious, 
or drop a seed which may germinate. 

I. Economics Proper 
(A) Independent Dealing. 

Simple Exchange. — This heading is meant to designate tho 
simplest form of market , the conception of which has been attained 
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in the introductory description of two groups of Xs and Ys, 
dealing respectively in two commodities x and y. This is the 
economic molecule ; itself, as wc have seen, a compound of 
curiously interrelated atoms. In the fragmentary system of 
only two particles, their identical position (which may be equally 
in our notation denoted by the symbols (.r, »;), (f, y) t (.r, y)) 
would be varied under the influence of forces tending to maximum 
advantage up to a limit investigated by Jevons, in his Theory of 
Exchange, and now commonly known as the Contract-Curve. 1 
When there are one, two or more dealers on each side of the market, 
a like condition of contract must still be fulfilled. Thus in the case 
above put of two dealers on each side, cither of the Xs, say X lf 
will continue to deal with one of the Ys, say Y t , up to a point 
beyond which it is impossible to advance a single step with 
benefit to both parties. The like is true of X L with respect to 
Y 2 , and of X 2 with respect to either of the Ys. 

Moreover, in addition to this purely contractual condition, 
the circumstance of competition introduced by the duality of 
the dealers on each side imports a now condition. There cannot 
be equilibrium unless the slope of the final 6tep taken by any X 
in conjunction with (parallel to) any Y is the same as the slope 
of the final step taken by (that or) any other X with any other 
(or that) Y. For if it be possible let Fig. 1 correspond to a state 
of equilibrium in which X* gives to Y 2 a final increment of x, 
say (A.u 1 ) 2 , in return for the final increment of y (Ay 2 ) t ; while X 2 
gives to Yj the final increment (Ar r )j and receives the final 
increment (Aj/^j; this arrangement cannot stand if the slope 
designated by the respective pairs of corresponding increments 
are different. For in that case it would in general bo to the 
advantage of one of the Xs and one of the Ys to desert their 
respective partners and take one step at least, and probably 
several, with each other. 

Yet another condition is imposed by competition when we 
advance to the typical case of indefinitely numerous dealers 
on each side of the market — a crowd of competitors all of the 
same order in respect of the possible magnitude of their trans- 
actions. 2 Suppose that, in accordance with the conditions of 
equilibrium which have been already established, all the economic 

1 Sco the writer’s Mathematical PnycUic*, p. 21 ct ee>/. 

* Or more generally of sueli relative magnitude thnfc tlio power of uny one 
competitor to influence tlio market is very small. This condition may bo illus- 
trated by its analogy with the condition which must in general bo fulfilled by 
tho relative magnitudes of independent statistical quantities, in order that their 
aggregate may liuctuuto in accordance with tho normal law of error. 
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particles are disposed at points such that no indefinitely small 
change of the system is possible ; the final step which any one X 
can be induced to make in conjunction with one Y having the 
same slope for all, corresponding to a rate of exchange for small 
quantities Ay : Ax. Now by the assumption introduced in this 
paragraph, it is open to any individual on either side of the 
market, say X r (or, mutatis ?nvtandis t Y r ), to supply himself by 
exchanging small quantities with a great number of dealers. 
In other words, his whole course from zero to the point ( x r , y r ) 
may be made up of steps taken in conjunction with different Ys, 
each small step in the direction of the common slope Ay : Ax. 
If now X r by multiplying steps of this kind can reach a point, 
say (x\, y\), which represents greater advantage to him than the 
point at which lie was just now supposed to be at ( x x , y r ), ho 
will tend to proceed to that point. He cannot do so, it may seem, 
because there will not be increments of y forthcoming on the 
terms offered to proceed to the new point ; since they arc as advan- 
tageously employed by their owners in dealing with other Xs. 
But it will be worth the while of X r to offer rather better terms 
(with respect to short terminal steps) to a number of Ys than those 
which are represented by the given slope ; since if it is advan- 
tageous for X r to move from (a'„ y r ) to .r' r , y' r ), it will in general 1 
be advantageous for him to move to some point in the neighbour- 
hood of (a' r , y\). Thus the system cannot be in equilibrium 
unless any individual dealer X, (and similarly each Y) whoso 
dealing consists of y r received in return for x t given, obtains 
as much y as he is willing to take at the rate of exchange defined 
by the ratio y, : a* r . In other words, the point (x r , y r ) is on the 
demand-curve of the individual X r , and accordingly the point of 
equilibrium for the system is on the collective demand curve 
which represents the total demand (on the part of the Xs) for y 
at each compared rate of exchange between x and y. Likewise 
the point of equilibrium is on the collective demand-curve which 
represents the total demand on the part of the Ys for x ; or, in 
other words, the curve representing the supply of y. Therefore 
the point of equilibrium is at an intersection of the collective 
Supply and Demand Curves . 2 

It may be asked, what is the good of thus deducing an obvious 
matter of fact, that there is one price in a market ? I reply, 

* In the absence of aingularilie *, the usual continuity in the functions with 
which we are concerned may postulate. 

2 For a variant deduction of the familiar generalisation, see Mathematical 
Fhjsics, p. 34 ct acg. 
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may we not hope for the sort of advantages which explanation 
of empirical laws affords in Physics — always enlarged breadth 
of view, often increased power ? We should hope humbly, indeed, 
mindful of the imperfections of the human, as compared with the 
phj’sical, sciences. 

The hope may derive some encouragement from the instance 
which comes nearest to our case, being the explanation of a law 
which applies to human a flairs, in part at least, though its prin- 
cipal applications are physical. I refer to the Law of Error, 
the so-called Gaussian law, which in the present connection 
at least might more properly be called Laplace’s law ; 1 the 
law prevalent in Statistics, which is explained by the action of 
numerous independent agencies supposed to underlie statistical 
phenomena. 

It may be observed, parent hctieally, that there is a resemblance 
not only between the subject-matter of the two laws explained — 
so far as both relate to human affairs — but also in the causes 
which form the explanation, the action of great numbers being a 
necessary part of each cause. But the relation of the economic 
to the statistical theory is rather a resemblance than an analogy. 
There is not one law, but two laws; the law of competition, and 
the law of averages. They arc to be condemned who say or 
imply that the steadiness of normal value is altogether explained 
by the principle of Statistical Stability . 2 

To return to our explanation of a market; it may be held 
that this shows badly compared with the explanation of the 
Law of Error and other more familiar derivations of observed 
uniformities. For there is no other probable explanation avail- 
able in many of those cases; whereas here there is a very simple 
alternative explanation, namely, that exchange with different 
parties at the same rate is dictated by the simplicity of the 

1 For a summary of I In* present writer's views on this law see the paper on 
'* Tho Application of the Culculus of Probalilic? to Statistics ” in the liullctin of 
the International Institute of Statistics for l!H)9. 

* Suppose a market, with ten X« on one side, ten Ys on the other ; if. ns above 
supposed, their natures or dispositions were constant from ono (market-) day 
to another, the price determined by the play of competition would presumably 
bo mud) tho same from doy to day, the range of indeterminateness being very 
small. Stippo.se next that the demand -nnd-xupply schedule for each individual 
oscillates from time to time; the steadiness of the rate of exchungo (though not 
its dctorminatoncss) would be impair* d. Hut suppose further that tho numbers 
on each side arc raised from ten ton hundred. Then steadiness may bo restored by 
tho principle of averages. Hut alone it is not sufficient to secure steadiness, 
sinco it does not secure determinateness ; for instance, in tho enso of two com- 
binations, their average motives might be constant, but their bargains might 
vary from time to time. 
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arrangement — by an unconscious pressure of general convenience 
of the kind usually supposed to have brought about the adoption 
of money. No doubt this cause will explain something, but not, 
I think, everything. It will explain why a monopolist, apart 
from law and ethics, would probably not want to make separate 
terms with every individual, as strict theory might suggest. But 
it will not explain why in a monopolistic regime there may be 
several prices for (practically) the same article, but only one in 
a perfect market. To have analysed the conditions of a perfect 
market will be of assistance when we come to deal with monopolies 
and imperfect markets. 

Composite Exchange . — A separate heading is scarcely required 
for the generalisation of the preceding theory. By supposing 
that the Xs offering x deal not only with Ys offering y, but also 
with Zs offering z, Ws offering w, and that dealers in each of these 
groups deal with two or more of the remaining groups. As 
Mill says, after analysing a certain case of simple exchange : 
“ trade among any number of countries and in any number of 
commodities must take place on the samo essential principles 
as trade between two countries and in two commodities. ” 1 

Economic Mobility . — The groups of Xs, Ys, etc., which supply 
different articles, may bo imagined occupying different islands, 
between which there is a great gulf fixed, so that thoy which 
would go from one to the other island cannot. It is not possible 
for an X to assume the part of a Y, or vice versa. There is on 
this supposition no equation between the labour required in 
order to supply a certain quantity of x and the labour required 
to supply the quantity of y which is exchanged for that quantity 
of x. The quantities of labour, it should bo remarked, must in 
the present section in strictness be conceived as measurable 
by an objective standard — so many foot-pounds, for example. 
But it is not easy, nor I think, usual, to treat Economics proper 
with such abstract rigour, as entirely to keep out of sight the 
cognate proposition — strictly belonging to our Section II * — that 
in the absence of mobility there will be no comparison between 
the trouble and benefit (in a subjective sense) resulting on an 
average to the parties on the different sides of the channel. 
On one side may be fruits growing wild, or quails rained from 
heaven, obtainable with a minimum of labour — with (practically) 
no labour at all if we suppose the amount of the commodity 
obtainable (per diem) to be limited. The denizens of this favoured 

1 Political Economy, Book III. chap, xviii. § 3; referring to International 
Trade. • See added note on p. 368, above. 
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island may be luxuriating in superfluity, while tlieir customers 
have to toil hard in order to obtain the necessities of a miserable 
existence. 

Though exchange without mobility may appear the simpler 
conception, it is not that which the classical writers have primarily 
entertained. To illustrate their conception of value dependent 
on and proportionate to quantity of labour, we may conceive 
regions which are at times islands, at times connected by dry 
land. The market is held, say at the time of high tide, and goes on 
much as wo have already supposed. But it is no longer possible 
that any X should permanently fare worse than if he were to be 
transformed into a Y; since it is now open to him to transfer 
himself, at low tide, from one island to another. The passage 
between two islands may be more or less free ; sometimes, per- 
haps, only available at neap tides, so that a long period is required 
for a change in “ market value ” to lead to a change in “ normal ” 
value. 

International Trade . — Exchange being the genus, and the 
absence of mobility the differentia of international trade, there 
is dcduciblo from these essential attributes a characteristic 
property which may bo enunciated as follows. The price 1 of 
tho commodities imported in (relation to) the commodities 
exported is less than what it would be if, ceteris jtaribns, the trade 
were closed. For suppose that a nation of Xs being dealers 
of the sort above defined, 2 export x to and import y from a nation 
of Ys ; if tho prico of y in x would bo unaffected by the cessation 
(and reopening) of the foreign trade, there would bo no motivo 
for tho continuance of tho trade. This characteristic property 
includes as a particular case tho classical principle of Comparative 
Cost. The property is more general as it applies to cases of value 
depending only on rarity, not (also) on effort and sacrifice. For 
example, before trade was opened between Japan and the Occident 
in the early ’fifties, tho rate of exchange between gold and silver 
in Japan was about 1:6; while in the outer world it was about 
1 : 15}. There was accordingly fulfilled tho condition that gold 
should be exported from Japan to tho Occident, silver exported 
from tho Occident into Japan. The condition would have existed 
on the supposition that tho value of tho precious metal had nothing 


i I follow M. Walrus in thus employing prico in tho more general senso of 

rato^-of-exchango.^ werc onc or two predominant it might bo in their 'ntcwwt 

and in their poxver to open tho trado for tho sake of obtaining tho advantage of 
increasing returns by turning on to one commodity the productive forces which 
had hitherto been employed on two. 
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to do with cost of production, but depended entirely on rarity, 
or the total amount in existence (as possibly in the later Roman 
Empire). The re-statement proposed is not only more general, 
but less equivocal than the doctrine of Comparative Cost as stated 
by the earlier writers. For the Comparative Costs must be inter- 
preted in the words of Professor Bastable 1 as “ those which would 
exist at the margin on the hypothesis that each country is isolated ; 
in the general case (not explicitly considered by the earlier writers) 
of cost varying according to quantity produced.” 

Distribution. — So far we have ignored the heterogeneity of 
the factors which co-operate in production. Our Xs and Ys 
might have been small independent artisans or peasant pro- 
prietors. We have now to take into account the stratification 
of modern industry — that the class of workmen is, as it were, 
on a different level from the class of landlords, and from the 
various strata which compose the capitalist employing class. 
We have to conceive, in the metaphor of Jevons, a horizontal 
as well as a vertical cleavage. If the vertical cleavage before 
represented by the isolation of islands is now represented by the 
separation between the wings and towers of a mansion, the 
horizontal cleavage may be represented by the separation between 
the flats which form the different stories of the mansion. In 
domestic or internal trade there is assumed to be more or less 
perfect mobility between the compartments on the same story ; 
but not mobility between the stories, one of which may be 
imagined to contain the working classes, the other the capitalist 
employing class . 2 

In economics it is often difficult to hold fast general resem- 
blances without ignoring — or appearing to ignore — specific 
differences. In the present matter, while apprehending that the 
transactions between the operative and the employing classes 
are the genus international trade, we must not forget that the 
exports and imports in this trade are of a very peculiar character. 
The peculiarity might be partially illustrated by the trade which 

1 Economic Journal, Vol. XI. p. 228, lost pnr., one! p. 220, first par.; 
referring to the present writer’s analysis at Vol. X. p. 391. Cp. Vol. XI. p. G89. 

* The propriety of coneeiving tho transactions between employers and 
employed as a sort of international trade was discerned by J. S. Mill ( Political 
Economy, Book III. chap. ii. last par.). Professor Pigou seems to sanction 
tho view hero presented when referring to the presentation of it in the Economic 
Journal; he says : “ Is it not tho better view that tho great divisions of tho 
industrial world, land, capital, brain-power, trained hand labour, muscular 
labour, are now competing in the sense that against thoso who would pass from 
one to another there is a great gulf fixed ” {Edinburgh Review, Vol. CCIII. p. 23, 
January 1900 — an article of which Professor Pigou has acknowledged himself 
tho author in his book on Import Duties). 
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used to flourish between England and the Southern States of 
America ; these States exported to England raw cotton, receiving 
in return cotton manufactures. If the offer of raw cotton with 
the demand for cotton manufactures were to be increased on 
one side of the international market by a change such as the growth 
of population in the Southern States, other tilings being the same, 
the offer of manufactures on the other side of the market on the 
part of a large and flourishing England would be likely to keep 
pace with the offer of raw material, in such wise as not to alter 
the terms of international exchange to the disadvantage of the 
average Southerner. But, indeed, the illustration hardly does 
justice to the expansivencss of the trade which we are now 
considering. Let 11s rather suppose the export to consist of 
that rawest and most extensively demanded material, mechanical 
power. Let us imagine, for the sake of illustration, Niagara 
harnessed in the service of man to belong wholly to the United 
•States, not in part to Canada; and that by improved means of 
transmitting force the means of production may be conveyed 
from Niagara to any department of Canadian industry. If the 
supply of power from Niagara to Canada were to be increased 
by some dislocation, for instance, some impediment to its supply 
elsewhere, then it might be expected that — in the long run, and 
abstracting temporary disturbance — the offer on the part of 
Americans owning Niagara would be met by the demand for 
additional power on the part of the entrepreneurs in a large and 
flourishing Canada. 

This peculiarity of the quasi -international trade must l>o 
borne in mind when it is argued that the transition from a regime 
of Protection to Free Trade may place a portion of the working- 
classes in the position of a “ nation ” for whose exports there 
has ceased to be a demand. In thus arguing in the course of 
an exchange of views with Professor Bastable in the Economic 
Journal, I ought to have emphasised the peculiarity which has 
just been illustrated. It is true that I guarded against mis- 
apprehension by comparing the increase in freedom of trade to 
an improvement in machinery, and cpioting Mill to the effect 
that an improvement in machinery may be “ very injurious to the 
labourers ” on a supposition “ purely ideal.” 1 But I may have 
quoted, without sufficient reservation, Ricardo’s conclusion that 
(in a certain supposed case) “ population will become redundant 
and the situation of the labouring classes will be that of distress 

* Economic Journal. Vol. XI. p. 583. Cp. ibid., Vol. X. p. 392. whoro 
the issue is described ns " so minute n point in so hypothetical n case. ’ 
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and poverty.” Ricardo has " been supposing ” (as he explains 
in the context) 1 “ that improved machinery is suddenly dis- 
covered.” Moreover, the probability of such a case was really 
different for Ricardo from what it is for us after a century’s 
experience of improvements in machinery. Similarly, the pro- 
position that the improvement in the mechanism of importation 
which is effected by the liberation of trade, though it may divert 
the direction, will (in the long run) not impair but increase the 
efficiency of the productive forces in the country, rests partly, 
I think, on specific experience of what improvements in arts of 
production have done for the benefit of the working classes. 
To distinguish empirical evidence of this kind from the still 
more diffused and universal experience on which the first principles 
of exchange (communicated in preceding paragraphs) are founded 
is, I think, philosophically just ; and may be practically important 
in certain peculiar pathological cases. 

Function of the Entrepreneur . — The central figure in the 
productive system is the entrepreneur. Buying the factors of 
production, the use of land, labour, machinery, and working 
them up into half-manufactured or finished products, which 
he sells to other entrepreneurs or consumers, at a price covering 
his expenses and remunerating his work and waiting. The 
symmetry of the entrepreneur with respect to the factors of pro- 
duction was first, I think, clearly enunciated by M. Leon Walras. 
Justly, or with very slight exaggeration, on the occasion of M. 
Walras’s anniversary in June 1900, the leading economists and 
statisticians of Italy have declared : “ The model that ho was 
first to furnish for the comprehension of economic phenomena, 
the theory of economic equilibrium, constitutes the greatest 
advance which our science has received, since the impulse ( Vavvia - 
mento) given to it by Ricardo.” 2 All the more deserving of 
examination must bo any tenet in the doctrine of such a teacher 
that challenges attention as paradoxical. In this spirit I have 
before now noticed the peculiar proposition that the entrepreneur 
normally makes neither gain nor loss. At first sight the dictum 
might pass as a Ja<;on de purler, as Companies make their liabilities 
and assets exactly balance by including among the liabilities 
of the Company the property of its members. But the latest 
utterance of the Lausanne school makes it indisputably clear 
that the proposition is to be interpreted literally. Professor 
Pareto recognises as fully as one could desire that the entrepreneur 

1 Ricardo, MacCulloch’s edition, pp. 237 and 241. 

2 Giomale deyli Economisli, June 1000. 
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is constantly pursuing his maximum advantage. But, we read, 
44 cetto fin elle-memc pcut se modifier par l’effet des moyons 
dont on vcut sc servir pour Pattendre.” 1 The “ curve of pur- 
suit ” along which the entrepreneur thus moves lands him in a 
position of null remuneration, through the action of competitors 
in the pursuit. “ De ccttc fa^on les entreprises concurrentes, 
about issent la ou elles ne sc proposaient nullement da Her. 
Chacunc d’elles ne recherchait que son propre avantage et no 
souciait des consommateurs que dans la mesure oil elle pouvait 
les exploiter, et au contraire par suite de toutcs les adaptations 
et r6adaptations succcssives enforces par la concurrence toute 
cetto activite des entreprises tourne au profit des consommateurs.” 2 

Admitting that a process of the sort described may occur 
in certain phases of competition to which we are coming, 3 I 
do not recognise the description as typical of the entrepreneur’s 
function in general, in a condition of stable equilibrium, or steady 
flow. In the pursuit of his maximum advantage he is rather 
to bo compared to the lover on the Grecian vase, celebrated by 
Keats, who, though winning near the goal, does not advance — 
but does not therefore recede. Professor Pareto puts the case 
of an entrepreneur renting land from a landlord and producing 
wheat. 4 “ If the entrepreneur has a monopoly he will procure 
for himself the maximum of advantage or profit ( Unvfice ).” 5 
Agreed; assuming, what is indeed not cxplicably affirmed, 
that there is a plurality of competing landlords. “ If there is 
competition between the entrepreneurs,” the proprietor “ will 
take all the bdn£fice of the production and the entrepreneur 
nothing.” Again agreed ; assuming, what is now affirmed, that 
there is a single landlord and a plurality of competing entre- 
preneurs. But neither of these assumptions is appropriate to 
the normal case of Production and Distribution. We ought to 
assume a plurality both of landlords and entrepreneurs, like the 
Xs and Ys in the above paragraphs. In this typical case I cannot 
see that 44 lorsqu’il y a concurrence entre les entreprises celles-ci 
doivent so tenir sur les transformations completes; elles n’ont 
done ni profit ni perte.” There is probably more than I liavo 
been able to apprehend in Professor Pareto’s doctrine concerning 
the “ complete transformation ” of the factors of production 
by the entrepreneur 0 in a regime of competition. But I cannot 
see how it is inconsistent with the theory that the wheat produced 
flows partly into the hands of the entrepreneur, partly into the 

* Manuel d’lSconomie Politique, ch. v. § 11. * Loc. cit., § /•*. 

a Subdivision B. 4 Loc. cit., § 62. 4 S 04. 

• Loc. cit., chap. iii. §§ TO, 150 et pateim. 
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barns of the landlord, in a proportion determined by the play of 
demand and supply ; with no presumption that, in general, 
the proportion is extremely unequal, and tends to be unity to 
zero (or the reverse). 

The conception of a set of cultivator entrepreneurs dealing 
with a set of landlords has been employed by me in criticising 
another paradoxical doctrine about the function of the entre- 
preneur, propounded by other eminent writers, on another con- 
tinent. These writers do not regard the remuneration of the 
entrepreneur as null, but as precisely equivalent to the loss which 
would be occasioned to the community by the subtraction of an 
entrepreneur. The proposed equation would, as it happens, 
be verified by the particular case above instanced ; but not, 
I have maintained, in the general case when instead of, or in 
addition to, landlords we have the owners of other factors of 
production, in particular hired labour . 1 

It will be understood that it is only the exact mathematical 
analogy between the marginal productivity of the entrepreneur 
and that of an operative in a large establishment which I dispute ; 

I do not deny, I all along imply, that there is a general resemblance 
between the motives and winnings of the employer and employed, 
sufficient to justify Dr. Marshall’s doctrine, that there is a supply 
price for business power . 2 

Nor do I dispute that part of Professor Pareto’s exposition, 
which is in accordance with Dr. Marshall’s doctrine, that the net 
advantages of a business are balanced against the incident efforts 
and sacrifices, in prospect rather than in the result at the stages 
of “ quasi-rent.” 3 Professor Pareto may be quite right in his 
surmise 4 that the actual remuneration of employers on an average 
is very small. It is the deduction of that tendency to zero from 
the theory of Competition that I cannot follow. Let me take 
another illustration. Suppose a set of competing landlords as 
before, each owning a portion of the land, which may be 
supposed limited in quantity and all of the same quality. But 
instead of competing cultivators, suppose now citizens competing 
for sites of bungalows and gardens in whicli to take holiday. 
We have once more a typical case of simple exchange between 

1 Above, p. 339 and context. 

- Principles of Economics under tho head of “ Business Management.” 

3 Ibid., Book VI. chap. viii. (4th edition). 

4 Manuel, chap. v. t. G9, referring to certain Belgian Statistics. See tho 
Hungarian statistics compiled by Korbsi, to which reference is made in tho 
Economic Journal, Vol. XII. p. 251, and compare Marshall, loc. cit. Book VI. 
chap. viii. § 8, which may be considered the locus classicus on the subject. 
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Xs and Vs, a marginal price affording a maximum of advantage 
in the sense above explained. 1 That character of a market would 
be maintained even though it were true, in accordance with the 
shrewd remark of Sidgwick, that human beings have a tendency 
to over-value leisure as a source of happiness. 2 I am aware that 
Professor Pareto would not admit the parallel suggested between 
Consumers’ and Producers’ surplus. 3 But with reference to the 
purpose in hand I fail to sec the difference. However, I am quite 
prepared to find that there is no material disagreement between 
us, that we arc looking at different sides of the same shield — I at 
the gold side, lie at a side which is devoid of all precious metal. 

Marginal Productivity . — I go on to consider some objections 
which, though not so serious, on a question of pure theory, as 
the dissent of a great mathematical economist, yet deserve and 
may reward attention. I refer to the difficulty about the function 
of Margins in Economics which is felt by some who have not 
specially attended to maximum problems. No one has expressed 
these difficulties more strikingly than Mr. J. A. Ilobson. The 
following extract is typical of his objections to Dr. Marshall’s 
doctrine of the “ Marginal Shepherd.” 

In order to measure the productivity of the last dose of labour 
let us remove it. The diminution of the total product may bo 
8 per cent. This 8 per cent, according to Marshall’s method 
we ascribe to the last dose of labour. If now, restoring this dose 
of labour, we withdrew the last dose of cajntal, the reduction 
of product might be 10 per cent. This 10 per cent, is regarded 
as the product of the last dose of capital. Similarly the with- 
drawal of the last dose of land might seem to reduce the product 
by 10 per cent. What would be the effect of a simultaneous 
withdrawal of the last dose of each factor ? According to Mar- 
shall’s method clearly 28 per cent. But is this correct ? ” 4 

Quite correct, 1 have elsewhere replied,*'’ adding, with reference 
to objections continued in the same vein as the passage above 
quoted : Imagine 44 an analogous application of the differential 
calculus in physics. ... An objector substituting x wherever 
a mathematician had used dx or Aar.” 

To which Mr. Hobson retorts : “ Professor Edgeworth appears 
to think that the Differential Calculus will assist him to find the 


» Above, p. 308 el sc 7 . * Political Economy, Book III. chap. vii. 

• 3 According to Professor Pareto the producer is obliged to remain on the 
“lino of indifferenco ’* corresponding to “complete Transformation” and null 
remuneration. " II y a IA uno difference cssonticllo avee les phcnoinenes qui 
bo r6t6 rent avoc gouts ’’ — Manuel d' Economic Politique, chap. iii. § 79, and context ). 

4 Hobson, The Economic* 0 / Distribution, p. 14 0 . 

* Quarterly Journal 0 / Economics, Fcbuary 1904, p. 107. 



\ /!,:r 

A 


382 


MATHEMATICAL ECONOMICS 


productivity of the Marginal Shepherd by starting from the 
productivity of an infinitesimal margin of him.” 1 

To which I rejoin that the introduction of Ax in conjunction 
with dx in the passage above quoted was not without significance. 
There was understood the presumption which must bo borne in 
mind wherever, as in the present papers, we deal with applications 
of the Differential Calculus to Economics — that propositions 
true of differentials may often be extended to s'tnall finite differ - 
ences 2 with sufficient accuracy for practical purposes. Such is 

the proposition now in question, 
that the effect of taking (or 
rejecting) in succession two or 
more small doses of different 
factors of production is sensibly 
the same as taking (or rejecting) 
both the doses together. Mr. 
Hobson has presented a con- 
trary result by selecting for his 
illustration too large doses, not 
typical of the fine adjustments 
practised by the organisers of 
modern industry. A similar 
objection may be taken to an 
illustration which ho has given 
in his latest treatment of the 
subject, 3 where the tenth dose, the difference between a “ ton 
group ” and a “ nine group ” of shepherds adds twenty sheep, 
while the eleventh dose adds only five sheep. There is a discon- 
tinuity between the returns to successive doses which is hardly 
typical of an establishment in which many operatives are employed. 

Let mo take my own illustration. Let there be two factors 
of production x and y ( e.g ., common labour and a certain kind of 
machinery) ; and let the amounts of each factor which a certain 
entrepreneur employs be respectively x and xj. Lot these amounts 
be measured from the point O along the abscissa and the ordinate 
respectively of Fig 2. Let the net return — the difference between 
the gross receipts and the total outlay 4 — bo represented by z, 

1 Journal oj Political Economy, 1904. Vol. XII. p. 4G0. 

3 In virtue of that continuity of functions which is commonly experienced. 
Comparo Economic Journal, Vol. XVIII. 1908, p. 399; and bolow, p. 389. 

3 The Industrial System, p. 1 10. 

4 We might represent the gross receipts by adding to z as above defined 
kx -f- ky, the perpendicular distance from tho point (y, x ) to the corresponding 
point in a plane above the paper, whoso section with the piano of the paper is 
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the perpendicular distance measured downwards from any point 
(.r, y) in the plane of the paper to the corresponding point on the 
(concave) surface of a spherical — or rather hemispherical — bowl 
underneath, the rim of which is the circle shown in the figure 
(being a “ great circle 99 of the sphere of which the bowl forms a 
hemisphere). Thus initially when .r and y arc each zero, z is 
zero. As ,r and y arc increased c will increaso up to the maximum 
which occurs at the point P; for which if R is the radius of the 


sphere and of the (great) circle shown in the figure, x 



y = -1 R. Now let us consider the effect of removing — first 

V “ 

successively, then simultaneously — small doses of each factor, 
say ono per cent, of each, or, as more convenient to calculate, 
while less favourable to our thesis, V2 per cent, of each that is 
0 0 1R. Whereas R measured the maximum net profit, the dimi- 
nution of profit caused by reducing the abscissa from — /-R to 


-J^R — 0 01R, the ordinate remaining unchanged, is found to be 


R — VR 2 — OOOlRr = R(1 — Vo-9999). 

Likewise the diminution of the ordinate by V 2 per cent, thereof 
is R (1 — VO-9999). The sum of these two effects, viz. 
2R (1 — Vo-9999) is to be compared with the effect of taking 
the two doses together, viz. R (1 — Vo- 9998 ). It appears that 
while the former subtrahend is 0-000 100001 4 .. R, the latter is 
0 - 000 100005.. R — not a very important difference, per cent, of 
net profits (or gross receipts). The difference will still bo insig- 
nificant even when we take away doses so large as 0-1R, that is, 
above fourteen per cent, of each factor. The sum of the effects 
of (removing) the two doses separately is now 0-010025. .R ; 
the effect of the two doses together is 0-0 1005. .R. 

Of course if we go on increasing the size of the doses, wo 
shall reach a case in which the difference under consideration 
is significant. Thus if all industry were organised on a scale in 
which no entrepreneur could take on more than one or two 

Iho tangent to the circle- at O. its equation being s kx -f- ky. Of course in 
general tho coefficients of x and j would not bo equal, tho lino in which the piano 
thus designated cuts tho piano of tho paper would not make a half right angle 
with each of tho axes. Tho coefficient k may bo interpreted os tho price of tho 
corresponding factor, " accumulated,” as explained by Dr. Marshall, bo as to bo 
comparable with prospective receipts. 
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productivity of the Marginal Shepherd by starting from the 
productivity of an infinitesimal margin of him.” 1 * 

To which I rejoin that the introduction of Ax in conjunction 
with dx in the passage above quoted was not without significance. 
There was understood the presumption which must be borne in 
mind wherever, as in the present papers, wo deal with applications 
of the Differential Calculus to Economics — that propositions 
true of differentials may often bo extended to small finite differ- 
ences 2 with sufficient accuracy for practical purposes. Such is 

the proposition now in question, 
that the effect of taking (or 
rejecting) in succession two or 
more small doses of different 
factors of production is sensibly 
the same as taking (or rejecting) 
both the doses together. Mr. 
Hobson has presented a con- 
trary result by selecting for his 
illustration too large doses, not 
typical of the fine adjustments 
practised by the organisers of 
modern industry. A similar 
objection may bo taken to an 
illustration which ho has given 
in his latest treatment of the 
subject, 3 where the tenth dose, the difference between a “ton 
group ” and a “ nine group ” of shepherds adds twenty sheep, 
while the eleventh dose adds only five sheep. There is a discon- 
tinuity botweon the returns to successive doses which is hardly 
typical of an establishment in which many operatives are employed. 

Let mo take my own illustration. Let there be two factors 
of production x and y ( e.g ., common labour and a certain kind of 
machinery) ; and let the amounts of each factor which a certain 
entrepreneur employs be respectively x and y. Let these amounts 
be measured from the point O along the abscissa and the ordinate 
respectively of Fig 2. Let the net return — the difference between 
the gross receipts and the total outlay 4 — bo represented by z , 

1 Journal oj Political Economy , 1904. Vol. XII. p. 4G0. 

1 In virtuo of that continuity of functions which is commonly ©xporioncod. 
Comparo Economic Journal, Vol. XVIII. 1908, p. 399; and below, p. 389. 

• The Industrial System, p. 110. 

4 Wo might represent the gross receipts by adding to : as above defined 
kx ky, the perpendicular distance from the point (y, x ) to the corresponding 
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the perpendicular distance measured downwards from any point 
(.r, y) in the plane of the paper to the corresponding point on the 
(concave) surface of a spherical — or rather hemispherical — bowl 
underneath, tho rim of which is the circlo shown in the figure 
(being a “ great circle *' of the sphere of which the bowl forms a 
hemisphere). Thus initially when x and y arc each zero, z is 
zero. As .r and y arc increased c will incrcaso up to the maximum 
which occurs at the point P ; for which if R is the radius of the 

sphere and of tho (great) circle shown in the figure, .r = -y^R, 



Now let us consider the effect of removing — first 


successively, then simultaneously — small doses of each factor, 
say ono per cent, of each, or, as more convenient to calculate, 
while less favourable to our thesis, per cent, of eacli that is 
0-01 R. Whereas R measured the maximum net profit, the dimi- 


nution of profit caused by reducing the abscissa from -y % - 


\ R to 


-J-jR — 0-0 1R, the ordinate remaining unchanged, is found to bo 


R — x/R 2 — 000 1R- = R(1 — \/ 0*0009). 

Likewise the diminution of the ordinate by +J2 per cent, thereof 
i 8 R (l — Vo-inhJD). The sum of these two effects, viz. 
2R (1 — v/0 0990) is to be compared with the effect of taking 
tho two doses together, viz. R (1 — s/0-9998). It appears that 
while tho former subtrahend is 0 - 000 100001 4. .R, the latter is 
0-000100005. .R — not a very important difference, per cent, of 
net profits (or gross receipts). The difference will still be insig- 
nificant even when we take away doses so large as 0-1R, that is, 
above fourteen per cent, of each factor. Tho sum of tho effects 
of (removing) the two doses separately is now 0-010025. .R; 
the effect of tho two doses together is 0-01005.. R. 

Of course if we go on increasing the size of the doses, we 
shall reach a case in which the difference under consideration 
is significant. Thus if all industry were organised on a scale in 
which no entrepreneur could take on more than one or two 

tho tangent to tho circle at O, its equation being z «* kx -f- ky. Of course m 
general tho coefficients of x and y would not bo equal, tho lino in which tho piano 
thus designated cuts tho piano of tho paper would not make n half right anglo 
with each of tho axes. Tho coefficient k may bo interpreted ns the price of tho 
corresponding factor, ** accumulated,” as explained by Dr. Marshall, so as to bo 
comparable with pro3pcctivo receipts. 
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employees, the remuneration of the last employee taken on would 
very imperfectly measure — might afford only a very superior 
limit to — the remuneration of an employee. In fact that remu- 
neration would be indeterminate (in the mathematical sense) 
within certain limits ; 1 unless indeed under the appearance of 
selling work by the day there really lurked a traffic in hours of 
work , 2 and so the requisite comminution of doses reappeared. 
Except, of course, also the cases in which the remuneration of the 
hired operatives is equated by competition to the remuneration of 
small independent artisans, of settlers on free land, and so forth. 
In short, I do not deny that there might be an industrial system 
such as Mr. Hobson seems to suppose in which the marginal 
productivity of an operative does not (with any accuracy) measure 
wages. But I opine that such a system is not typical of modern 
industry in the concrete. And I affirm, what Mr. Hobson in 
the passage above quoted seems to deny, that the following 
theorem is true in the abstract. If the labour market consisted 
only of a number of employers on one side, and a much greater 
number of employees all of the same efficiency on the other side, 
with no limitations on the size of establishments, wages would 
be approximately measured by the marginal productivity of an 
operative . 3 This simple corollary to the doctrine of maximum 
advantage does not seem to be touched by Mr. Hobson’s dialectic, 
of which I subjoin some more specimens . 4 

“ Margins are derivative, not determinative.” 

“ This [the author’s doctrine] does not imply that the marginal 
factors exercise any special determinant influence as causes of 
the price.” 

4 ‘ It is far more accurate to say that the price per unit causes 
the margin to be where it is than to attribute any causative power 
to the margin, as margin, in relation to the price per unit.” 

Does this dialectic add anything to the warning which Dr. 
Marshall in connection with his doctrine of the Marginal Shepherd 
had clearly pronounced ? “ It must, however, be remembered 

that the price which at first was worth while for the farmer to 
pay for this labour merely gauged the outcome of multitudinous 
causes which between them govern the wages of shepherds ; as 
the movements of a safety-valve may gauge the outcome of the 
multitudinous causes that govern the pressure in a boiler.” 6 

1 Index, s.v. Determinate Equilibrium. 

3 hoc. cit., p. 189. 

3 The law of diminishing returns, proper to the case here designated A, being 

postulated. 4 The Industrial System, p. 102. 

4 Principles, Book VI. chap. i. § S. (3rd ed., 1895), and context. 
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I submit that difficulty and logomachy might be avoided 
by contemplation of a physical analogue, the principle of maximum 
energy. Suppose in the construction pertaining to Fig. 2 that a 
weight sliding down towards the lowest point of the bowl from 
the rim does so many foot-pounds work. The point at which 
the maximum energy will have been put forth, the position of 
the minimum potential energy, or equilibrium, is (corresponds to) 
P. Is it necessary to inquire whether the last step of the path 
which stops at P is “ derivative ” or “ determinative ” ? 

Incipient Taxes. — An interesting example of the transition 
from differential to small finite differences — where what is strictly 
true de minimis is predicated also de parvis — occurs in the remark- 
able paper of which I have here borrowed the title. 1 The author, 
Mr. C. F. Bickerdike, argues that theoretically in normal circum- 
stances it is always possible for a country to obtain a net advantage 
by the imposition of small import or export duties without sup- 
posing (as usual when such admissions are made by economists) 
that the country has a kind of monopoly as seller or buyer. The 
argument is based on the proposition that the loss of consumers ’ 
surplus occasioned by the disturbance of industry is of a negligible 
order as compared with the gain to the Treasury. 

This proposition is a particular case of a wide principle which 
may thus be worded : “ A small change of an economic variable 
quantity at the margin commonly causes a very small change in 
the corresponding surplus." The principle is not confined to 
Economics, being based on the general theory of maxima. Good 
examples are afforded by astronomical quantities of which the 
variation is recorded in the Nautical Almanack. For instance, 
the distance of the sun at noon (along a great circle) from the 
celestial equator varies more rapidly when the distance is near 
its maximum, about the times of solstice, than at other times. 
Thus tho variation in the sun’s declination 2 per hour at the time 
of the summer solstice (at noon of the day on which the solstice 
occurs) is 0-36 second. The variation at the time of the spring 
equinox per hour is 59*25 seconds. Tho change is more than 
160 times greater at the equinox than what it is at the solstice. 
If we consider a degree (or small finite difference) of time larger 
than an hour, say a day, there will still exist the same kind of 

1 “ Incipient Taxes," by C. F. Bickcrdikc, Economic Journal, Vol. XVI. 
p. 529 ; cp. Vol. XVII. p. 98. 

2 Tho apparent declination; Nautical Almanack. 1909. Tho variation per 
hour, at noon of tho day on which tho hourly variation is a minimum, is lurger 
or smaller according ng tho actual moment of solstice is further from or ncaror 
to noon. 
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contrast, but less in quantity — as theory leads to expect. The 
change in declination per day at the spring equinox is very much 
greater than what it is at the summer solstice.* Like propositions 
are true of the winter solstice, and all similar cases. The principle 
may be extended from variations of quantities to variations of 
form (the special object of the Calculus of Variations). 

This principle seems to be of wide application in Political 
Economy, more especially in the larger sense of the term to which 
wo are coming in our second section.** It has been employed as 
an argument in favour of the diffusion of taxation over a great 
number of commodities . 1 It may be employed to justify small 
interferences with the natural course of industry for the sake 
of large ulterior advantages. A small readjustment of the 
entrepreneur’s plan of production and “ margins of profitable- 
ness,” recommended for some considerable non-economic advan- 
tage, becomes additionally advisable by the theorem that the 
economic loss is likely to bo not merely small, but very small . 2 
No doubt it is a dangerous doctrine to enunciate ; very liable to 
bo abused by Protectionists and other unscrupulous contro- 
versialists, who if you give them a differential will take an integral. 

• Sco Indox, 3.V. Maximum. 

•• Sco introduction to this article above, p. 307. 

1 Above (8), p. 351, referring to S. The argument is no doubt ovorbomo by 
practical considerations on the other side. 

3 Sco on the principle of incipient taxes. Above, 8. 
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APPLICATIONS OF PROBABILITIES TO ECONOMICS 

[The Probability of which the application to Economics forms 
the subject of this article (published in the Economic Journal, 
June 1910) is largely of the sort which has been called a priori , 
or “ unverified.” The controversy with Professor Scligman con- 
cerning the incidence of taxation in a regime of monopoly — 
prolonged by his return to the subject in the third edition of his 
Shifting and Incidence — illustrates the use and need of such 
Probabilities. 

They are employed in the second part of the article to show 
the advantages of Discrimination, or differentiation of prices, in 
a regime of Monopoly, and even in one of pure Competition. In 
this argument I have perhaps practised unnecessary moderation 
in dwelling somewhat exclusively on the case where the disturb- 
ance of prico caused by discrimination is inconsiderable. True, 
in the case where differential prices are compared with the single 
price of pure competition there is no ground for expecting that 
the advantageous divergence of prices will be considerable. But 
in the case of discrimination introduced under a regime of 
monopoly there is room for considerable differentiations advan- 
tageous to both parties. Also the |>roposition, placed third below 
(p. 407), that the monopolist may bo induced for a small con- 
sideration to adopt a system of prices through which the cus- 
tomers, as well as himself, may be materially benefited by the 
introduction of discrimination in the placo of a unique monopoly 
price — this useful proposition may well hold good of considerable 
discrimination, in virtue of a property of a maximum to which 
attention has been often called in these pages (see Index, sub 
voce “ maximum ”). Indeed the verifications of the theory which 
have been offered are by no means confined to indefinitely small 
discriminations. The examples observed are such that in each 
the prico of one of the articles is raised by 12£ per cent.] 
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Probability, in that general sense in which it has been called 
the guide of life, is of wider application to Political Economy 
than dogmatic theorists imagine. Of this extensive held one 
corner only is here explored, namely, that species of Probability 
which is amenable to mathematical theory. The Calculus of 
Probabilities and the principles of Economics may seem, indeed, 
quite distinct branches of knowledge. Yet I submit that they 
have a root in common. The theory of Probabilities lends to 
Economics, as to other sciences, certain premises which are 
evidenced, neither by pure intuition, nor by formal induction, 
but by general impressions, and what may be called mathematical 
common sense. Of this character is “ the assumption that any 
probability-constant about which we know nothing in particular 
is as likely to have one value as another ” — an assumption made 
by Laplace and endorsed by Pearson . 1 This so-called a jrriori 
probability is employed in the theory of measurement, not only 
with respect to probability-constants, but also for the determina- 
tion of other kinds of constants. The coefficients which charac- 
terise curves and surfaces and analytical functions corresponding 
to these geometrical forms are presumed, in the absence of 
evidence to the contrary, not to have extreme values, not to bo 
enormously great or indefinitely small. For where the possible 
values range over a certain tract with some approach to equality 
of distribution, it may bo presumed that they do not often occur 
at the limits of that tract. The curves with which we have to 
deal in practice do not abound in singularities. The increment 
of a function corresponding to an increment of the independent 
variable is not commonly immense. There usually holds good, 
or is tenable as a working hypothesis, the fundamental principle 
that of interdependent variable quantities an increment of one is 
attended with a (simply) proportional increment of the other; 
throughout a tract of sensible extent . 2 

“ Commonly ” and “ usually ” may seem strange terms to 
occur in a mathematical proposition. But I submit that the 
conception is required by mathematicians. Thus Hamilton, in 
explaining the definition of “ differentials ” (with reference to his 

1 Pearson, Grammar of Science, second edition, p. 146. 

* Beyond n certain tract — a certain amount of change in one of the quantities, 
considered as the independent variable — it may be expected that tho proportion 
itself changes, yet not per eallum ; it being assumed, whon nothing is known to 
tho contrary, that as well os is not immense. In short, the Taylorian 

expansion in ascending powers is presumed to hold good for two or three terms 
at least. Much use will be made of this presumption in the sequel of this paper. 
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own original calculus) lias to employ the phrase “ in all ordinary 
cases.*' 1 The following is a typical extract from Laplace . 2 It 
relates to the problem of correcting an “ element *' [quantity 
under measurement] already approximately determined, by means 
of numerous observations each of which represents, or purports 
to bo equal to, a known function of the element. 

“ If we substitute in that function instead of the element its 
[known] approximate value plus the correction [called] z; then 
develop the function in ascending powers of *, 3 and neglect the 
square of 2 [and higher powers thereof], the function will assume 
the form h -f- pz [where h and p are constants].” 

Now, of course, it may happen that the coefficient p (and 
accordingly the coefficient of z 2 in the expansion) is enormously 
great, and so the proposed simplification will not be available. 
Laplace, however, in the above cited and many other passages, 
tacitly assumes that this will not happen. 

The sort of continuity which must be postulated for practical 
purposes is not of exactly the ideal continuity about the definition 
of which mathematicians dispute. A broken line, or succession 
of dots, may often be treated as if continuous. In Probabilities 
curves of “ error,” or “ facility,” arc to bo conceived, I hold, as 
series of discrete points. In Physics the received molecular 
theory seems to require a similar conception. Thus Clerk- 
Maxwell, with reference to Atoms : — 

“ The principle of continuity, which is the basis of the method 
of fluxions and the whole of modern mathematics, may be applied 
to the analysis of problems connected with material bodies by 
assuming them, for the purpose of this analysis, to be homo- 
geneous. . . . Thus if a railway contractor has to make a tunnel 
through a hill of gravel, and if one cubic yard of gravel is so like 
another cubic yard that for the purposes of the contract they 
may be taken as equivalent, then in estimating the work required 
to remove the gravel from the tunnel he may, without fear of 
error, make his calculations as if the gravel was a continuous 
substance. But if a worm has to make his way through the 
gravel, it makes the greatest difference to hi in whether ho tries 
to push right against a piece of gravel, or direct his course through 
one of the intervals between the pieces; to him, therefore, the 
gravel is by no means a homogeneous and continuous substance.” 4 

1 Quaternion a, Joly's edition. Vol. I. p. 432. 

5 Thiorie Analylique dea Probability a, Liv. II. ch. iv. $ 20. 

3 So I frooly translate “ en r^duisant en sArio par rapport A z." 

4 Article on “ Atoms,” Encyclopaedia Brilannica, ed. 9, Vol. III. p. 38. 
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I cannot pretend to give an adequate exposition of the philo- 
sophy which underlies the science of Mathematical Physics. But 
if there is a part of that mysterious substructure which at all 
corresponds to the description above given, then it cannot be 
considered as paradoxical that a less exact science should rest in 
part upon similarly inexact axioms. 

I submit, therefore, that in Economics we must sometimes be 
content with premises not better evidenced than those which 
have been above attributed to Physics. For example, Professor 
Pigou, reasoning about the incidence of a differential duty on 
foreign wheat, very properly begins : “ Presuming, as in the 

absence of knowledge is reasonable, that the elasticity of pro- 
duction is the same at home and abroad.” 1 If anyone specially 
conversant with the trade in wheat is able to correct this pre- 
sumption, that docs not prove Professor Pigou wrong in making 
it, or adhering to it until more exact information is forthcoming. 
In this world it is often necessary to act though we know only in 
part. Thus M. Colson, for the important purpose of estimating 
the utility of a “ public work,” prescribes that, adopting a mean 
value [en moyenne ], in the absence of more exact data, wo may 
evaluate the benefit per unit of now traffic , 2 by a formula 
which amounts to this, as I understand. Whereas wo know 
nothing of a certain curve, bounding an area which is to bo 
measured, except that tho curve joins two given points and that 
it slopes continually downwards . 3 Under these circumstances 
we may, for tho purpose of tho measurement, put for the curve 
tho right lino joining the given points . 4 Of course this kind of 
a priori presumption is liable to be superseded by specific evidence 
as to the shape of the curve ; for instance, if there were sometimes 
ground for supposing it to be convex, as was, in fact, suggested 
by M. Colson’s distinguished predecessor, Dupuit . 5 There is 
required, I think, in a case of this sort, in order to override tho 


* Cp. Economic Journal, Vol. XIX. p. 105. 

3 Oours d' Economic Politique, Liv. VI. p. 203. 

* By which condition an indefinitely largo divergence of tho curvo from tho 
lino is excluded. 

4 In Professor Marshall's construction — more familiar to English roaders 
than M. Colson's (sco tho review of tho Coura d' Economic Politique (Liv. I.). 
III. p. 169) — tho sought measure is tho mixtilincar figuro bounded by tho 
horizontal line representing tho increaso of traffic, tho vortical lino representing 
tho decrenso of price and tho domand-curvo ; tho area PRA in Professor Marshall's 
Fig. 10. Principles oj Economics, Book III., ch. vi. § 3, cd. 4. corresponding to 
an increase of output from OM to OH ; an area liko BB"b", in tho diagram 
representing M. Colson's conception in tho roviow just now mentioned. 

‘ Annales des Ponts et Chausaees, 1844, Vol. II. p. 307. 
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a priori probability, cither very definite specific evidence, or the 
consensus of high authorities. 

Another application of a priori Probabilities to economic 
curves is made by M. Colson with reference to the probability of 
neutral equilibrium between demand and supply ; t lie supposition 
that the equation of demand and supply “ might be equally 
satisfied by every numerical rate which could be supposed,” in 
the phrase of J. S. Mill. Mill has entertained this conception in 
that central part of his chapter on International Value which has 
seemed to many the least satisfactory part of the chapter and of 
the whole work . 1 * Of this sort of neutral equilibrium M. Colson 
8a}'s 2 : — 

“ A coincidence such that two functions should preserve the 
same value, for all values of the variable extending over an 
interval not indefinitely small presents a degree of improbability 
which is equivalent to a mathematical impossibility.” 

Another example of a priori probability is the presumption, 
in the absence of evidence to the contrary, that demand (and 
supply) curves will not be of an extreme and limiting form — not 
very rigid or very inelastic. Unfortified by a general presump- 
tion of this sort, we are apt too easily to let pass arguments 
which take for granted that the demand for some article under 
consideration, for instance, house-accommodation, is perfectly 
inelastic . 3 

The issue whether an economic curve slopes rapidly or gently 
is distinct from the question at what degree of minuteness the 
continuity of the curve breaks down ; what is the minimum 
divisible of currency, the minimum vendible of commodity. Thus 
the question whether thcro would bo a great increase in the 
consumption of alcoholic liquors, if the heavy taxes now imposed 
on them were removed, is not much affected by the circumstance 
that the retail price of a pot of beer can only dccrcaso (say) by a 
halfpenny at a time. That comparatively trifling circumstance 
may often bo abstracted by the theoretical economist. He cannot 
always bo adjusting his speculative instruments to the two scales 
of magnitude distinguished in Maxwell’s parable of the gravel 

1 It in criticised by Professor Marshall in his unpublished papers on Foreign 
Trade (the papers referred to in the Preface to his Principtea), by Professor 
Unstable in his International Trade, p. 11, cd. 3, and by the present writer in 
tho Economic Journal. Vol. IV. (1894). p. Oil. Above, R. pp. 1, 23. 

* C'oura d' ficonotnie Polilit/ue, Liv. I., with rofercnco to tho supply of and 
demand for work : not referring particularly to Mill. 

» Sco on thin point Economic Journal, Vol. X. pp. 187-9 (above, U. p. 108). 
C’p. above, S, p. 71. 
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hill. He may permissibly devote himself to the difficult calcula- 
tions proper to the contractor, while he leaves to his critics the 
easy task of making allowances for the idiosyncrasies of the 
worm. 

Referring for further observations on a priori Probability to 
former publications , 1 I now go on to consider some examples. 

I. — Theory of Taxation 

For the purpose of securing attention to the obscure subject 
of this study, it happens, fortunately, that the subject bears 
upon Professor Seligman’s deservedly popular treatise on Shifting 
and Incidence of Taxation. Many of the criticisms with which 
Professor Scligman has honoured my observations on the theory 
of taxation in a regime of monopoly turn upon the question 
whether the assumptions above described are legitimate. 

The suggested difficulties about my use of the term “ in 
general,” as applicable to the case of continuity, and of “ fric- 
tion ” in the contrary case , 2 may, I hope, be removed — or at 
least reduced to questions of terminology — by the explanation 
above given. Continuity of the rough sort which characterises 
curves in Physics and Probabilities may be properly, or at least 
intelligibly, described as “ general ” in Economics, affording as it 
does a first approximation beyond which it is frequently unneces- 
sary to proceed. 

Professor Seligman still continues (in his third edition) to ask : 

Is it fair to assume that a small change of price is ‘ more 
general ’ than a great one ? And would Professor Edgeworth’s 
elaborate formulae all hold good if the change of price wore 
substantial ? ” 3 

To which I reply, as I have already replied (to the second 
edition) : — 

“ Certainly, the formulae hold good for substantial changes of 
price as long as the conditions of a maximum continue to be 
fulfilled, that is, presumably for some finite distance. . . . 
Because the mathematical investigation advances by tentative 
steps it is not precluded from going in the direction of the rise of 
price as far as any other method [can go safely].” 4 

Cournot’s method of short steps is the only (tolerably) safe 
one ; Professor Seligman’s giant steps over the space of a quarter 

1 See Index, s.v. A priori Probabilities. 

* Shifting and Incidence, third edition, p. 345. 

* Ibid., third edition, p. 345; second edition, p. 270. 

4 Economic Journal, Vol. IX. (1899), pp. 308, 309; F, p. 163. 
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of a dollar in his favourite illustration 1 may terminate in a 
precipice. It is true that not even Cournot’s method is perfectly 
safe. Pure Mathematics — exclusive of applied Probabilities — 
can only guarantee the safety of a single step; or not even that 
in case of a singularity occurring at the point (of the demand 
curve) with which we are concerned. In order to obtain a prac- 
tical conclusion the Calculus of Probabilities must be grafted on 
the Differential Calculus , 2 as I have elsewhere explained. 

Had Professor Scligman entertained the, I think, received 
assumptions as to the curves cmploj^ed in applied Mathematics, 
lie would have prevented some misunderstanding of his doctrine 
as to the relation of elasticity to taxation in a regime of 
monopoly. Professor Scligman had said (in his first edition) : — 
“ The greater the elasticity of demand the more favourable — 
other things being equal — will be the position of the consumer.” 3 
This proposition I very naturally understood to imply that if in 
the long run of general practice wc could distinguish those cases 
in which the elasticity of the demand-curve was particularly 
great, wo should find that the liability of the consumer to suffer 
by taxation (in a regime of monopoly) was particularly small. I 
not only disputed this thesis, but the method of proving it, 
which seemed to me to consist in the observation of examples 
not taken at random, but selected as having an attribute favour- 
able to the thesis . 4 It was Voltaire, I think, who said that you 
could kill a flock of sheep with incantations — if accompanied by 
arsenic. Now it seemed to me that Professor Scligman, while 
professing to observe the effects of “ incantations,” had taken 
care that “ arsenic ” should be present in each instance. But on 
considering his amplified statement (in the third edition) I am 
led to believe that I was mistaken ; that he meant M arsenic ” all 
the time — though he said “ incantation.” I surmise that, instead 
of the false thesis above cited, there was intended the true thesis 
which is obtained by substituting in that statement for ‘‘ elasticity 
of demand,” increment of that elasticity. Or rather we ought to 
put as that quantity of which the thesis affirms that the greater 
the said quantity the more favourable will be the position of the 
consumer, the following, or some equivalent coefficient ; the 
increment, with the increase of price, of the decrement-of-demand- 
corresponding-to-incrcmcnt-of-price . 6 For there now comes into 

* Cited below, p. 395. 

a Economic Jodunal, Vol. XVIII. (1908), p. 399. Above, p. 351. 

* Shifting and Incidence, od. 1, p. 191; quoted by ino in the Economic 
Journal, Vol. IX. p. 303 ; amplified by the author in his third edition, p. 345. 

4 Economic Journal (toe. cit.), p. 304. 

* The phrase made up of words connected by hyphens is used to denote tho 
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view a distinction which might be safely ignored so long as we 
were concerned only with a single point on the demand-curve (a 
point which might, however, be treated as representative of the 
neighbouring tract, in virtue of the principle just now explained). 
The distinction which now arises is between elasticity in the 
proper sense of the term as defined by Professor Marshall , 1 and 
elasticity in a popular sense, presumably the coefficient above 
defined ; or more simply, the slope of the demand-curve. The 
complications connected with the use of elasticity proper were 
evaded in my former paper , 2 as they will be in the present paper, 
by the device of (in effect) taking as the unit of commodity and 
price respectively the values which render the monopolist’s 
revenue a maximum. For the slope and the elasticity of the 
curvo then coincide. But when we pass from the attribute itself 
to the increment thereof, a choice between the two meanings 
must bo made. There can be little doubt, I think, but that our 
author would choose the popular senso. An intelligible and true 
meaning can thus bo assigned to his statements : 

“ Demand is said to bo more elastic when each successive 
increase of price leads to a greater falling off in demand.” 3 

“ After the point of maximum monopoly revenue has been 
reached, the more elastic tho demand the smaller will bo the 
proportion of tho tax that he [tho monopolist] is apt to shift to 
the consumer.” 4 

positive quantity ( — /*'(/>)], if with Cournot wo put F{p) to denoto tho amount 
demanded at tho prico p. Wo might, of course, equally well — pace Professor 
Soligman — designate this coefficient as tho incremcnt-of-domand-corresponding- 
to-dccrernont-of-pricc. The increment of this coefficient with tho increment of 
prico is tho greater tho smaller that /’"(;>) is; since by an increment of price, 
&p. [— l ,w (p)l becomes (— F'(p) — &pF”{p) J. But tho smaller that F"(p) is tho 
less (other things, and in particular F'(p). being tho samo) is tho incrouso of 
price duo to a small increase of cost of production or taxation, say t per unit of 
commodity. For by Cournot's theory ( Principcs Mathimatiqucs, ch. v. § 31) 

that increase i, c . which may bo written r g t _ VtP) *’ 

whero tho denominator is necessarily positive. Tho smaller that F"(p) is, tho 
greater is tho denominator of tho abovo fraction ; and, therefore, tho smallor 
tho fraction itself, tho less tho riso of prico in consequenco of tho tax ; in accord- 
ance with tho thesis enunciated in the text. (It may bo well to warn tho reader 
that “ smaller," as here applied to F"{p). means that this quantity is less, account 
being taken of it* sign. When, as frequently. F"(p) is negative, its vahio is loss 
the greater its absolute quantity is — as a man is poorer tho greater his debt is.) 

* Principles of Economics, Book III. ch. iv. Compare Palgravo’s Dictionary : 
article on " Elasticity *’ (by tho present writer). 

* See Economic Jodrnai, Vol. IX. p. 291 (F. I. p. 157), and below, p. 428, note. 
In the sequel wo shall have to do with coses in which tho elasticity proper is (at 
assigned points) tho samo for demand-curves with different slopes. 

* Shijting and Incidence, third edition, p. 340. 

4 Loc. cit., p. 345; more explicit than tho corresponding passages in tho 
second edition (p. 277). 
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It will be apparent that it is impossible even to enunciate the 
writer’s thesis without the use of the methods which ho contemns. 
The above interpretation is put forward with diffidence as it is 
perfectly consistent with the sort of continuousness which I have 
all along postulated for demand-curves. Professor Seligman 
seems to call for a “ Deus ex machina ” where no “ dignus vindice 
nodus ” occurs, if my interpretation of his thesis is correct. But 
the absence from his view of the matter of those conceptions and 
presumptions which are the subject of this paper is, I fear, fatal 
to our mutual understanding . 1 * * * V 

I take to myself blame for the misunderstanding that has 
occurred, so far as it may have been aggravated by my neglecting 
to point out the distinction between increment of slope and incre- 
ment of elasticity proper. But wo arc not now concerned with 
ordinary negligence. Such human error is to the defect which 
we arc now considering as ordinary mistakes in spelling are to 
those which arc perpetrated by a type-writing machine. The 
latter exhibit a want of that minimum of orthography which is 
common to articulate men. A similar absence of conceptions 
and presumptions present to the general mind seems to bo evinced 
by our author’s persistent use of a certain demand-schedule, 
with wide intervals between the entries. I once more reproduce 
in a variant form this scheme of data . 2 


Professor Seligman’h Data. 


Prico in $ 

4 

5 

5* 

5| 

5J 

0 

Amount domanded 

1200 

1000 

000 

823 

730 

700 

Gross receipts 

4 800 

5000 

4723 

4337-5 

4312-5 

4 200 

Net recoipts A 

2100 

3000 

2023 

2887-5 

2812-3 

2800 

Not receipts B 

2100 

2750 

2700 

2081-23 

2023 

2025 


Not receipts A are Based on a cost of two dollars per unit of product, without 
tax. 

Net receipts B are based on the same cost, together with a tax of a quartor 
of a dollur per unit of product. 


1 Tho following quotation, with the comment thereon, may illustrato our 

mutual inaccessibility. " My assumption," says Professor Seligman, " is that of 
a demand which becomes more or less elastic after tho point of maximum 

monopoly revenue has been reached. Professor Edgeworth’s assumption is that 
of a demand which is moro or loss elastic from tho outset, before, as well as 
after this point." {Shifting and Incidence, p. 347. Note, par. 1.) Upon which I 
remark : ( 1) I cun ueccpt tho assumption which Professor Seligman takes to himself 
if, as is possiblo to interpret, it involves no more than the usual presumptions 

that tho slope of a curve and tho increment to tho slope (say and whero 

V is tho prico and x tho quantity demanded at the price) both vury gradually. 
And (2) I cannot accept tho assumption attributed to myself if, as is natural to 
interpret, it involves something more than tlioso usual presumptions. 

* Sco Shifting and Incidence, third edition, pp. 3-13, 344; second edition, 
pp. 275, 270; and cp. Economic Journal, Vol. IX. pp. 307, 308. 
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Now if it is merely meant that the transaction is of such a 
kind that differences of price less than a quarter of a dollar 
cannot be taken into account, cadit qucestio. I have fully admitted 
that reasoning based on ordinary degrees of continuity does not 
apply to this particular case. 1 If my critic meant no more than 
this, lie would hardly have repeated (in his new edition) his 
schedules and arguments. It is incredible, too, that he should 
regard an exception of this kind as a refutation of Cournot's 
theory of taxation in a regime of monopoly. One might as well 
pretend to have damaged the Ricardian theory of taxation in a 
regime of competition by adducing the well-known little fact 
that, in the words of a distinguished Chancellor of the Exchequer, 2 
a very small additional duty “ can hardly fall on the individual 
consumer of a glass of spirits or a pot of beer." Besides, if this 
had been our author’s meaning, why keep to such wide intervals 
of price as a quarter of a dollar ? 

Upon whatever principle constructed, this schedule may be 
likened to a net with meshes so wide as to lose half the catch. 
To remedy this defect we might fill up the vacant spaces with a 
finer reticulation. This will be effected if we put a continuous 
curvo through six points representing the specified amounts of 
commodity corresponding to the several prices ; an appropriate 
form being assigned to the curve, and the constants being then 
calculated from the data. Or, as it is rather a troublesome 
matter to construct such a curve, it must suffice to construct a 
continuous curve comptying with the parts of the data which are 
essential to the argument. 

Here is a particularly simple curvo of the sort : — 

x = 900 -f 200 v/5$ — y ; 

where x denotes the quantity of commodity demanded at any 
price y. Here, in accordance with the data, x = 1000 when 
y = 5; and x = 900 when y = 5$. Also xy is, as it ought to 
be, a maximum when y = 5 ; as is proved by general reasoning, 3 
and may be verified by actually trying values of y in the neigh- 
bourhood of 5, e.g ., 4-9 and 5-1. 

Now let us suppose, with Professor Seligman, 4 that the cost 
of production — the tax imposed by the nature of things — is $2 
per unit of commodity. The quantity to be maximised by the 

1 Loc. cit., p. 307. * Vernon Harcourt, Budget Speech, 1894. 

3 When y = 6, ~xy = 0, while —xy < 0. 

ay dy* 

4 Loc. cit., p. 343. 
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monopolist is then x(y — 2). And we cannot suppose with 
Professor Seligman that the price continues to be So; 1 unless, 
indeed, it is postulated — a postulate surely not of general validity 
and one to which Professor Seligman has not called special 
attention — that the monopolist cannot charge a price intermediate 
between a dollar and a quarter of a dollar. If the formula 
which we have assigned for the demand-curve were perfectly 
exact, the phenomenon perfectly continuous, the price would 
now theoretically be 5-1439 (nearly) ; that being the value of y 
which renders the above expression a maximum. 2 The actual 
price will be an approximation to this ideal limit. If the prico 
can be graduated to a cent, the monopolist will charge, in addition 
to the original 5 dollars, 14 or 15 cents ; whichever of the two 
makes the net proceeds greater. 3 If, in addition to nature’s tax 
of 2 dollars per piece (for cost of production), there is imposed 
an ordinary tax of a quarter-dollar per piece, the principle is just 
the same. We have now to find y so that x(y — 2J) should be a 
maximum. The value of y which fulfils this condition is found 
to be 5-1583. . . . 4 Accordingly, the monopolist will charge an 
additional 15 or 16 cents, whichever makes the net proceeds 
greater (no doubt here the latter). 

If half-dimes are the lowest admissible denomination, he will 
chargo cither 5 dollars and 3 half-dimes, or 5 dollars and 4 half- 
dimes ; if dimes are the lowest denomination, either 5 dollars 
and 1 dime or 5 dollars and 2 dimes ; if quarter-dollars are the 
lowest admissible denomination, the monopolist will charge either 

1 Loc. cit. “ Ho will always prefer the price $3." Comparo tlio " net recoipls 
A " in our Table, embodying Professor Seligman’s data. 

* Wo havo now to determine y tlio equation : 

^(y — 2)(900 + 200 V5i — y) = 0. 

Whonco : 

900 + 200 \/5* - y - “ 2 > “ 0* 

Reducing, wo obtain a quadratic equation of which the only available root (tlio 
other root being negative) is 5-14389 ... 

* Tho integer preferred is not necessarily the one nearest to the theoretical 
price. 

* This value is found from a quadratic equation by reasoning of a parity 
with that employed in tho preceding note. It may bo well to remind tho reader 
that tho reasoning and conclusion aro similar in tho case of an (ad valorem ) tax 
on gross receipts, ns distinguished from a (specific) tax on gross product. Supposo 
that an ad valorem tax of 5 por cent, is imposed on tho gross receipts. Tho 

amount which tho monopolist will now seek to maximise is 20 x !/ r ~~ 

*®:r(y — 2f c ); an expression of tho same form as that which it was proposed 

to maximise in the case of a specific tax. 



398 


MATHEMATICAL ECONOMICS 


5 dollars, or 5 dollars and 1 quarter-dollar — in each case adopting 
that alternative which makes the net proceeds a maximum. 
The last case might be designated by the proposition for which 
Professor Scligman contends, namely, that “ the monopolist will 
continue to find his greatest profit in continuing to charge the 
original price ” ; if we could suppose that an able controversialist 
in a considered rejoinder would reaffirm as decisive in his own 
favour a proposition understood by himself and intended to be 
interpreted in exactly that qualified sense in which it had been 
explicitly affirmed by the other party to the controversy. 1 

The simple curve which has been adduced is sufficient for the 
purpose of showing the various results of a tax — all comprehended 
under one simple law — according as different degrees of continuity 
prevail. But the illustration is suitable only for taxes of a 
limited magnitude, as the curve stops short at the price 5$. 
Here is a more appropriate, though less easily manageable, 
representation of the proposed law of demand : — 
x = 842-265 -4- 246-227 (5-26289 — y)* 

Here, ns before, when y = 5, x = 1000 (approximately); when 
y = 5j , x = 900 ; and xy is a maximum when y = 5. 2 Moreover, 
now when y is greater than 5J (as well as less than 5), a series of 
values of x arc presented not very different from and correspond- 
ing in their general trend to Professor Scligman's data, and 
equally favourable to his thesis. Thus when the price, y = 4, I 
find 3 that the amount demanded, .r, is now = 1108-4 (instead of 
1200) ; and when y = 6, x = 619-8 (instead of 700). Now let us 
introduce the cost of production, $2 per unit piece; and as 
before we can prove by general reasoning and verify by actual 
trial that a price intermediate between 5 and 5j — namely, about 
5- 13 — affords the maximum monopoly revenue. Additions to 
the tax may be exemplified as before, but now on a larger scale. 

But, indeed, it is not necessary for the purpose of rendering 
our author's data typical to adapt thereto an analytical expres- 
sion, a curve defined by an equation. It suffices to draw with a 

1 Seo Economic Journal. VoI. IX. p. 307, where, quoting the proposition 
again quoted here, I add, “ Ho will " [continue to " charge the original prico ”] “ if 
ho can only alter tho price per sail urn by leaps of | dollar. . . . If the monopolist 
can adopt an intermediate price betwcon $5 and $3$, I submit that ho will tend 
theoretically to do so. ...” This proposition is entirely in accord with the 
explanation which has been given by Professor Jannacone (referred to by Pro- 
fessor Seligman) in his “ Questions Controverse,” first published in the Riforma 
Sociale, xii. (1902). 

* Whon y = 5, p = 0, ^ < 0. 

ax ax’ 

• With tho aid of logarithms. 
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free hand a continuous curve passing through points which 
represent the data ns to price and corresponding demand. Or 
let us take the series of points each of which have for abscissa 
(measured on the axis OX) the amount of commodity put by the 
monopolist on the market, and for ordinate that amount multi- 
plied by the price at which that amount is demanded. We may 
then have a curve in its general shape resembling that in the 
accompanying diagram ; which is copied from an illustration 
which I employed in a former paper . 1 The revenue which the 
monopolist seeks to maximise was there compared to the height 
which a prisoner confined in a narrow vaulted cell seeks to 
maximise, namely, the vertical distance from the crown of his 
head to the sole of his foot. That position of greatest comfort is 
defined by the point P, while the floor OX is horizontal (in the 



absence of taxation, including cost of production). But whon 
(corresponding to the introduction of a tax) the floor is tilted up 
into the position OX' t then the position of greatest comfort 
recedes from P to P' (the amount put on the market diminishes). 

I proceed now to enlarge the cell of the prisoner in order to 
illustrate a theorem to which Professor Seligman has not, I 
think, done justice. While he expends labour in proving what 
comes to nothing but the obvious and admitted fact that when 
the law of demand is sensibly discontinuous there may occur a 
suspension pro tanto of the general rule that taxation is attended 
with an increase of price, he passes by slightingly, and fails to 
see the significance of the theorem that, even though the law of 
demand be perfectly continuous, taxation in a regime of monopoly 
may not only not injure, but actually benefit the monopolist’s 
customers — in the case of articles which are to some extent 
substitutes for each other, such as first-class and third-class 
accommodation on a railway journey. Reverting to the parable 
of the prisoner in the cell, we have now to regard the area bounded 
by the curve AB'BC in the diagram as the section no longer of a 
1 Economic Journal, Vol. VIII. (1898), p. 230. 
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narrow cell, but of a vaulted curve which extends far into a 
third dimension perpendicular to the plane of the paper. Let 
the reader hold the page before him with its plane perpendicular 
to that of the table ; and let him measure, in a direction from 
him, along a new axis Y , perpendicular to the plane of the page 
and parallel to that of the table , 1 a length y representing the 
amount of a second commodity, say third-class accommodation. 
Let the amounts of the two commodities (first-class and third- 
class accommodation) be initially x 0 (= OP) and y 0 ; and after 
the imposition of a tax x x (= OP') and y x . Then x x is less than 
x 0 . But what about y x ? For all we know the output of the 
second quantity also may be diminished in consequence of the 
tax on the first commodity. But this is the less probable alter- 
native ; as I have argued from an inspection of the symbols 
employed . 2 In the case of this the less probable alternative, the 
phenomenon now in question, the fall of both prices, cannot 
possibly occur . 3 But in the more probable case of y x being 
greater than y 0 (y 2 greater than y x , and so on, throughout a tract 
of sensible magnitude), the concurrent fall of prices may quite 
possibly occur — however ridiculous it may appear to careless 
thinkers who transfer to a regime of monopoly the maxims proper 
to the classical regime of competition. It all depends on the value 
of certain coefficients which determine the change in prices. The 
values of these constants which are favourable to the double event 
are not, I think, a priori, extremely improbable. The conditions 
which they must fulfil * are not excessively exacting. Here is an 
example which does not strike one as specially unlikely. The 
number of first-class passengers (per day, week, or other unit of 
time) being .r, and the number of third-class passengers being y , 
the fares in pounds sterling, p x and p 2 respectively, are connected 
by the equations : 4 


1 A lino parallel to the vertical PD in tho diagram may bo takon for the axis 
of Z, on which is measured tho amount of tho monopolist’s not rovonuo corre- 
sponding to assigned outputs, * and y, of tho two commodities. 

1 ** Tcoria pura del Monopolio, ’’ Oiornafc dtgli Economiati, 1 807. (E, I. p. 135.) 

* If not self-evident, this proposition may bo deduced from tho formula) 
( mutatis mutandis) in the Note at tho end of this paper. 

* Tho conditions are investigated in tho Note at tho ond of this section; 
in tho Economic Journal (Vol. XX.). not reprinted here. For a popular state- 
ment of the rationale of tho phenomenon see Economic Journal, Vol. VII. 
(1897), p. 231 (S. p. 94), ond Vol. IX. (1899), p. 288 (F, I. p. 145). 

4 Tho reader is advised to substitute for - ■ x — tho now variable x, 

1 00,000 

and for „ the now variabley. 

200,000 J 
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Pl “ 5 (looTooo) ~ ~( 100,000 ) ” ICjooTooo)] 

= L*P" — — }J - -4- 13 ( y \ 2 _ 2/ r \“| 

-L30 lo 200,000 ^ 30x200,000/ oUOO.OO'O/ J 
The form of these equations is the simplest consistent with (1) 
the hypothesis that the demand for one commodity is diminished 
by the possession and consumption of a certain amount of the 
other commodity, and (2) the presumption that a demand curve 
is not a right line.* As the form of the functions presented is 
ordinary so the values of the coefficients do not appear outre. And 
yet a tax on first-class tickets will cause both fares to drop. 

To show this let us begin with the simple supposition that 
cost of production (the working expenses assignable to the 
varying numbers of passengers) may be left out of account. 
Then the revenue which the company, acting as a monopolist, 
seeks to render a maximum, is x Pl -f- yp 2 . If p and p 2 are 
connected with x and y in the manner supposed, this expression 
will be a maximum, when .r = 100,000 y = 200,000; that is, 
when p l = £1, p 2 = \ £1 ( = 10s.); as is proved by general 
reasoning, 2 and may be verified by actual trial of values a- and 
y in the neighbourhood of 100,000 and 200,000 respectively 
(corresponding to values of Pl and p 2 in the neighbourhood of £l 
and 10s. respectively). 

Now let a tax of Is. 3 mites per ticket be imposed on first-class 
passengers. It will then pay the monopolist company to lower 
first-class fares by about 3;d. and third-class fares by about 
3 Jd.* For at these new prices the numbers of passengers will bo 

1 Unless there occurred the term involving x squared, tho demand curve for 
x, which represents the amount of x varying with tho price thereof whilo tho 
amount of y is kept constant, and tho corresponding demand curve for y, would 
degrade to a right line. 

* Substituting x for and y for and putting V - 100,000 xp t + 

200,000 y /}, wo have for tho conditions that V should be a maximum, tho two 
(simultaneous) equations : 

(together with three inequations — relating to tho second term of variation). 
Tho two equations (and tho three inequations) nro satisfied by the system of 
values x = 1, y = 1. Whence x = 100.000, y = 200,000, p t = 1, p g = J. 

* In tho oxamplo ns now stuted there has been substituted for tho tax 
originally considered, viz. 2 *. per first-class ticket, the smaller figure given abovo, 
or more exactly fO'OfilCG. The difficulties attending the use of a strong caso for 
tho purposo of illustration are thus lessened. These difficulties wero pointed out 
in a note appended to tho original article when it was too late to alter tho text. 
They are summarised below (p. 427). 

VOL. U. V D 
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about 97,880 first-class and just 214,000 third-class. It follows 
that the gross receipts will be diminished by a matter of 
£04.* But on the net receipts there will be a gain; for though 
£04 has been lost, there has been saved about £109, the tax 
which the monopolist would have had to pay on the 2,120 
first-class passengers who have dropped out. There is thus a 
net saving of about £175. 

It is no serious objection that the transaction instanced, 
passenger, fares, is of a kind which does not admit (like some 
wholesale transactions) of making prices in fractions less than 
the lowest coin in currency ; that a mite (&d.), anc ^ even a farthing, 
can hardly figure in passenger fares. In such a case, as above 
fully explained, the monopolist will fix that integer number of 
the lowest available units (say half-pence)— in the neighbourhood 
of what wo called the “ theoretical price ” — which affords the 
maximum revenuo. The degree of fineness to which the currency 
is graduated is a matter of quite secondary interest in relation to 
a theorem of the kind which we are now considering. 

So far wo have made abstraction of cost of production. But 
it may easily be shown that to take it into account is not fatal 
to the possibility of both prices falling in consequence of a tax. 
Consider any case of the kind hitherto considered — where thero 
is no cost of production — in which the conditions are favourable 
to the occurrence of the double event. In such a case it may bo 
presumed, by a priori Probability, that as the tax is increased 
from zero up to some finite amount, say f, the monopolist will 
continue to subtract more and more from both prices. Now 
suppose that a part, say half of t, is not an ordinary tax, but 
that loss of gross receipts which the niggardliness of nature 
imposes, namely, cost of production. The consequence of impos- 
ing a tax (in the ordinary sense) of { t per unit (in addition to 
nature’s tax of h I) will be, under the circumstances, to lower 
both prices. 1 

* Suppose that y is changed in consequence of tho tax from 1 to 1*07 (y from 
200,000 to 214,000). Then in order that should vanish wo must have 

x = ‘978790 (x = 97,880 nearly). In order that (V — xt) should vanish, 

t = *05166. From tho new values of x and y we find for the now prices 
p, £-983824; 2p, = £*9686 ; each lower than the original figure, namely £1. 
For the gross profits, x p, + yp„ we have now 97879*6 x £*98382 107,000 X 

£*9686 = £199,936. There is thus a loss on the gross profits of some £64. But 
there is saved on the tax (100,000 — 97.880) £ 05166 above £109. 

1 Cp. Economic Journal, Vol. IX. (1899), p. 292 last par. and p. 293. 
(F, p. 154.) 
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The improbability of the event in question is, I grant, very 
considerable; but it is not enormous, does not amount to prac- 
tical impossibility. The improbability is not even very con- 
siderable, I think, if the paradoxical characteristic, benefit to 
consumers (in consequence of a tax), is defined so as to include, 
besides the case of both prices falling, the case in which, though 
one price rises, the * 4 consumers’ surplus ” is not as usual impaired, 
but, on the contrary, increased. 1 To secure this result only one 
condition 2 — -not as before, two— must be fulfilled. If A Pl and 
Ap 2 are the increments of the respective prices consequent on an 
increment of taxation, it is now postulated — not that both Ap, 
and Ap 2 should be negative — but only that x'Ap l + y'Ap 2 (where 
• r ' and V' are t,ie respective outputs— prior to the tax) should be 
negative. 

I he theory in this more general form may seem open to the 
sarcasm which Professor Seligman directs against the primary 
form of the theory : that it “ will surely bo a grateful boon to 
the perplexed and weary secretaries of the treasury and ministers 
of finance throughout the world.” 3 The suggested discrepancy 
between common senso and mathematical inference may seem 
really to bo made out when it i3 inferred that benefit to the 
consumers as a whole is not a very improbable consequence of a 
tax. But the appearance of absurdity is obtained by looking 
only at one asjicct of the theory. Wo have so far confined 
ourselves to the case in which the output of the untaxed com- 
modity is increased in consequence of the tax. But, if the 
alternative — quite possible, though a priori less probable — caso 
occurs, then the consumer will be damnified in consequenco of 
the tax to an extent bej'ond what might bo supposed. Professor 
Seligman might with almost equal plausibility have suggested as 
the outcome of the theory that — whereas it is natural to suppose 
that the displacement of first-class passengers by the tax will 
swell the numbers of the second-class — the theory inqfiies that 
the accommodation of both kinds will be restricted with, of 

1 Professor Scligmun's words (employed in another connection) “ tho inoro 
favourable . . . will bo tho situation of tho consumer ” {Shifting and Incidence, 
second edition, p. 191, quoted in tho Economic Jovkn'al, Vol. IX. p. 303) soein 
well adapted to describe tho increase of Consumers’ Surplus; and I had supposed 
that tho words might bear this meuning. But I now find ( Shifting and Incidence, 
third odition, p. 348) that Professor Seligman repudiates this interpretation ; 
and I apologise for having supposed that ho might have entertained an appro- 
priate conception. 

* In tho symbols before employed tho condition requires that should 

be negative, and Ay positive; the fulfilment of this requirement being necessary 
but not sufficient. • Shifting and Incidence, third edition, p. 214. 
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course, considerable rise of prices. The “ boon ” to weary 
financiers might now be represented as the lesson that it is 
inexpedient to tax the more expensive species of a commodity, 
as the consumption of the less expensive species also will thereby 
be seriously restricted. 

But in truth the boon which the theory confers is not a 
definite rule, but the warning to distrust rules transposed from 
the regime of competition to that of monopoly. 1 

I hope to adduce, under head II, an example of a priori 
Probability more directly applicable to practice.* 


II. — Discrimination of Prices 

This second exemplification of applied Probabilities is, like the 
first, furnished by the theory of Monopoly. The feature of that 
theory with which we arc now concerned is the power of the 
monopolist to discriminate between different species of com- 
modities and customers, not preserving that unity of prico which 
characterises a perfectly competitive market. The subject may 
fittingly be introduced by a quotation from the earliest, and still, 
I think, the highest authority on the theory of discrimination, 
Dupuit. In his epoch-making paper on the measurement of 
utility Dupuit puts the following case : — 

“ Waterworks are constructed for the use of a town situated on 
a hill which had before great difficulty in procuring water. The 
value of water had been so high that an annual subscription of 
50 francs was required to pay for a daily supply of a hectolitre 
[22 gallons] .... But now that pumps have been set up, that 
amount of water costs only 30 francs. As a consequence, the con- 
sumer will now employ water for less pressing, less essential wants. 

. . . Again, owing to the improvement of the pumps, or by the mere 
fact of increased consumption, the price is reduced to 20 francs. 
Our man will now want to have four hectolitres, so as to be able 

1 Even the terms proper to the regime of competition nro to bo transplanted 
with caution; and I agroo with Professor Jannacono (" Qucstiono Controverso,” 
Hi forma Sociale, Vol. XII.) as to tho infelicity of the term Shifting applied to 
taxation under tho regime of monopoly. 

* There is here omitted, not as erroneous, but as elaborated out of proportion 
to its importance, a note on tho probability of a tax on one of two articlos which 
are partially substitutes for each other producing a fall in tho prices of both 
articles, in a regime of monopoly. It suffices to stato the conclusion that the 
phenomenon appears to bo quite possible, though far from probable. Tho note 
also pointed out that the reasoning must bo applied with caution when tho tax 
considered is very heavy. 
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to clean his house every day. Supply him with water at 10 francs 
per hectolitre, and he will demand ten hectolitres, so as to be able 
to water his garden. At 5 francs he will demand twenty hectolitres, 
to maintain a sheet of ornamental water; at 1 franc he will want 
a hundred hectolitres, to have a fountain constantly playing.” 1 
With reference to this illustration, it may be asked : supposing 
that water for use within the house and water for external use, 
in the garden or pond, form two categories between which it is 
possible for a monopolist to discriminate ; is it to bo supposed that 
when the price is lowered from 20 francs to 10 francs, and accord- 
ingly water begins to be employed for external uses, the whole of 
the additional six hectolitres are employed on external uses or 
part on (additional) internal uses ? The question is not explicitly 
raised by Dupuit ; being indeed not relevant to his context . But 
I am concerned to postulate for the cases of discrimination with 
which I deal that a lowered price is attended with an increased 
demand for both of the uses. The species of discrimination which 
I have in view may bo made more conspicuous by noticing its 
absence from another illustration given by Dupuit : — 

“ A footbridge is constructed between two populous quarters of 
a largo town at a cost of 150,000 francs. At the rate of 5 centimes 
per passenger the proceeds prove to be only 5,000 francs [per 
annum]. The concern is accordingly a failure; the entrepreneur 
who had borrowed the greater part of the 150,000 francs, being 
unablo to pay the interest on this sum, is soon ruined. The bridge 
is sold to an intelligent man who studies the demand for the use 
of the bridge, with the object of increasing his own profits. Thus ho 
observes that his bridge connects a quarter of the town in which 
there aro manufacturing works with the quarter in which the 
workmen live ; and that they have, morning and evening, to make 
a long detour in order to reach their destination. The use of the 
bridge would greatly shorten the distance which they have to 
traverse ; but a workman could not a fiord to pay out of his wages 
as much as ten centimes a day. . . . [Under the circumstances] 
the proprietor might insert in his tariff a clause to this effect : ‘ For 
passengers wearing a cap, blouse, or jacket 2 the toll is reduced to 
1 centime.’ [He will thus, suppose, gain an additional 3,000 francs 
from 300,000 new passengers — per working year of 300 day's ; but 
he may lose a part of his original profits, 5,000 francs, as] “ a cer- 
tain number of passengers at 5 centimes will, by reason of their 
attire, benefit by the reduction which was not intended for them.” 


1 Annates des Fonts el Chaussees, 1844, Vol. II. p. 337. 
7 En casquette, en blouse ou en veste. 
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[However] “ by new artifices he may succeed in reducing the loss. 
Thus he may stipulate that the reduction of the toll shall be given 
only at the hours at which the workshops open and close, or only to 
workmen showing a certificate 1 of employment.” 2 

In this and other passages Dupuit suggests a type of discrimi- 
nation which may thus be formulated. Considering the demand 
for the undiscriminated commodity ( e.g ., passage of the bridge 
without respect of persons) as made up of the demands for different 
species between which discrimination is possible ; it is (a) con- 
ceived that the demand for one species is independent of, uncor- 
relatcd with, the demand for another species — Hives will not offer 
less becauso the toll is lowered for certificated workmen ; (/9) it is 
admissible, if indeed it is not essential, that the demand for each 
species is practically limited (e. g. the amount of water employed 
in internal uses will not bo materially increased, however low 
the water-rate falls). A similar conception is entertained by 
M. Colson, who walks in the way of Dupuit. 3 I recognise that 
the conception is of great importance for the purposes of both 
theory and art. But I emphasise it hero only to make clear that 
it is not the case with which I am about to deal. I am indifferent 
about tho attribute (a), and I am not indifferent about (£) ; I 
postulate that when price is lowered the amount of each species — 
as well as of the genus — increases. For example, if there are two 
species (such as water for internal, and water for external use) 
whereof the amounts x lt .r 2 are demanded at tho prices y lt y 2 , I 
supposo that (for any assigned value of y 2 ) x x continually increases 
as y x diminishes. 4 The case is quite sufficiently important to 
roward attention to its properties. In dealing with it, I shall for 
convonionco of enunciation confine my statements mostly to the 
variety in which only two species are discriminated ; but the 
propositions thus enunicated are readily adapted to any finite 
number of species. 

Concerning the kind of discrimination thus defined, I propose 
to prove the three following theses : — 

1 . Very probably a system of prices can be assigned, such that 
both the monopolist and his customers may gain by discrimination. 
Tho gain to consumers may possibly be so great that they are 
better off than they would have been, other things being equal, 
under a regime of competition. 

1 IAvret. * Loc. cit., 1849, p. 220. 

8 See, for some account of M. Colson's conception, the review of his Court , 
III., 170; and compare below, p. 421. 

* Thus in the example designated C at p. 417 below, ooch of tho components (as 
well as tho compound) demands tails off towards infinity as the price sinks to zero. 
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2. Probably the prices which the monopolist will fix in order 
to render his profit a maximum are such that the customers will 
lose through discrimination ; except when the amount demanded 
of one species before the discrimination is much less than the 
amount then demanded of the other. 

3. Probably , if the disturbance of prices caused by discrimina- 
tion is not considerable , the portion of the monopolisms maximum 
which is due to the infliction of loss on the ens/otners is inconsider- 
able. For a small consideration the (perfectly self-interested) 
monopolist may be induced to adopt a system of prices such that 
the customers will not lose through discrimination; for a small 
addition to that consideration he may be induced to adopt a S3*stem 
of prices such that they will be materially the gainers. 

The general presumptions above described as d priori arc avail- 
able to show that the first proposition is probable. The gam of 
the monopolist by discrimination depending on the addition to 
or subtraction from each price, may be likened to the height, say 
2 , of a surface shaped liko a hill, varying with co-ordinates 
x and y, such as the longitude and latitude of any position on the 
hill. Now, in general one can reach a higher position on a hill 
when free to movo in any direction than when one is restricted 
to motion along a certain path. In the ease before us a limitation 
of this sort exists j>r*or to discrimination ; the monopolist being 
constrained to charge only one price for the whole class of 
commodity, or in other words equal prices for the two species. 
When this limitation is removed, the monopolist will tend to start 
off in a direction which has been called the line of preference’, 1 
perpendicular to another line on the plane of xy called the line 
of indifference. Likewise the consumer will have his lines of 
preference and indifference. But from our general knowledge of 
the relations between buyer and seller, wo may presume that the 
lines pertaining to one party are not coincident with the lines 
pertaining to the other party. Accordingly the direction in which 
both parties can move together (from the original position), both 
being gainers by discrimination, is probably represented by an 
angle of sensible magnitude; the probability of mutual gain is 
measured by the ratio of that angle to four right angles. 

The probability thus discerned will appear greater if we 
formulate what is known about the relation of the monopolist 
to his customers. On Fig 1 let the addition to, or subtraction 
from the price of one species be measured from O on the axis OX, 
OX', and likewise the alteration of the other price on the axis of Y . 

1 Mathematical Psychics, p. 22, and context. 
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Prior to discrimination, the monopolist was constrained to move 
along a right line, representing the condition that the two prices 
must be the same, the line TT' making equal angles with the 
axes. When the monopolist becomes free to move, otherwise 
than in this line, his line of preference is evidently not in the same 
quadrant as this line ; not in the direction implying that both the 
variations of price are positive — between OX and OY — nor yet in 
a direction implying that both variations are negative — between 


Y 



OX ' and OY'. For if either of these directions represented the 
monopolist’s preference, he would not, prior to the discrimination, 
have stopped at O. Not his line of preference, but his line of 
indifference slopes in the same general direction as the original 
path. In the figure the line TT' does duty both for the path of 
constraint and the line of indifference ; but these loci are not 
in general coincident. But the line of preference pertaining to 
the customers is evidently in the direction between OX' and 
OY' since the variation most advantageous to the purchasers is 
the fall of both prices. Accordingly, their line of indifference will 



APPLICATIONS OF PROBABILITIES TO ECONOMICS 


409 


slope in the general direction represented by the line tt' in the 
figure. The interests of the two parties are concurrent for varia- 
tions of price which are represented by a step in any direction 
between OP and Gt. 

To obtain an idea of the distance to which they may travel 
concurrently, we may employ a more elaborate construction ; 
which is also required for the proof of the second and third 
theses. Let us begin by assigning a particular form to the 
demand-curves of the customer; and first of all tho simplest of 
all forms, tho right line. Let x x be the amount of ono species 
of commodity, .r 2 that of the other demanded at an}' price, y ; and 
let 2x = x j d- x 2 be the amount of the generic commodity (e.g., 
water for any purpose) demanded at the price of y. Then by 
hypothesis .r is connected with y by a (linear) relation of tho form 
x = A — By ; where A and B are numerical coefficients. The 
monopolist’s profit, supposing at first that cost of production may 
be left out of account, = xy = Ay — By 2 . This will be a maxi- 
mum when y = J A -r B 1 and accordingly x = hA. If wo call this 
maximum value of x , a, and the corresponding value of y, b, wo 
havo A — 2 a, B = a b ; and accordingly the equation of the 
(average, generic) demand-curve may be written in the form 



This line is represented by BA in Fig. 3; on the supposition that 
a = b (as may always be effected by properly taking the units of 
commodity and price). 

Let us at first suppose (in accordance with the main portion 
of thesis 2) that x x and x 2 arc equal at the price which is fixed 
by the monopolist prior to discrimination. Let us also for tho 
present suppose that there is no correlation 2 between tho demands 
for the two species of commodity. Then the two specific demand- 
curves (as they may be called, although they are straight lines) 
will intersect at the point P, which represents the price and half 
of tho quantity demanded before the discrimination. Tho two 
curves will diverge at that point as represented by the dotted 
lines in Fig. 3, in such wise that any horizontal line intercepts 
between the average demand-line ( AB ) and cither of the specific 
demand-linos (e.g. A X B X ) a length equal to that which it intercepts 
between tho former line (AB) and tho other specific demand-lino 


1 I uao tho old-fashioned sign of division -r- in tho text, but in tho more 
technical notes tho now generally adopted sloping line, ns thus. A lit. 

1 Cp. above, p. 406. 



410 


MATHEMATICAL ECONOMICS 


A 2 B 2 . For instance, on the horizontal line through co, the inter- 
cepts aa ± and aa 2 are equal. Likewise A A x = AA 2 . 

This property may conveniently be represented by the follow- 
ing construction : — 

Let a- = a(l + f); y = b( 1 + v ). 

Then if f and rj are measured from P along the rectangular axes, 
the relation of f to rj is represented by the line AD (provided 
that a = b = 1). In other words, f = — rj. 

Likewise, if = a( 1 + f,), y Y = b( 1 -f i;,), 
a 'a =a(l + f 2 ), y 2 = 6(1 + y 2 ). 

Y 



f i = — ? 2 = — 5V72* " here < 7 X and g 2 must be so selected that 

*7i + 72 = 2 i say = 1 4- £, ? 2 = 1 — where /? is a proper 
fraction. 1 

The apprehension of the general theorem may be facilitated by 
assigning a particular numerical value to fi. Let us assign a 
value which is neither very great nor very small, namely (0-2). 

Thus f, = - ; ( 2 = - 0-8i7 2 . 

Now the gain of the monopolist through discrimination, say D, 
being the difference between his profit after the discrimination 
and what it was before 

= x iVi + ~ 2ab. 

= ab(vi + fi + ViSi) -h ab(r )2 + £ 2 + v 2 £ 2 )- 

1 Aa follows from the condition that tho line representing a demand ourve must 
be inclined negatively to the axis of x. 
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Substituting for f l and f 2 their respective values in terms of 
V\> V 2 wc have (if a = b = 1) 

* = ( - - 1-211,* + 0-2„ 2 - 0-8 ,j 2 2 )- 

Thus the relation between (changes in) prices, which afford 
the same profit, the locus of constant revenue, is given by equating 
the expression within the brackets to a constant. This locus is 
an ellipse, which when It = o passes through the origin from 
which £ and rj may be measured (on rectangular axes). In Fig. 1 
O represents this origin, and the curve OAUB is supposed to 
fulfil the condition 

1*2»7| 2 + 0-S,; 2 2 4- 0-2 Vl - 0*2*; 2 = O. 

Likewise the locus of constant Consumers’ Surplus is found 
from first principles to be an ellipse with equation 

}l-2 rji* -f- i0-8// 2 2 — Vi — V 2 = constant. 

In the figure the curve OSH represents the case in which the 
said constant is zero, the locus of null gain to the consumers 
through discrimination. 

When the constant in the last written equation is positive, the 
curve of Consumers’ Surplus lies below and to the left of OSII. 
Consider in particular the curve of this family passing through 
T t on the supposition that the point T represents the (lower, 
identical) prices which would prevail, other things being equal, 
if tho regime were one of competition not monopoly. It seems 
quite possible that this curve (not shown in tho figure) should cut 
the locus of null monopoly profit, the ellipse OAHU .* There will 
then bo intercepted between these two curves an area any point 
in which represents a pair of juices which fulfil tho secondary part 
of our first thesis. 

Tho range of variations in price, from O tho position before 
discrimination, that arc advantageous both to tho monopolist and 
his customers is represented by the space intercepted between 
tho curves OSH and OAH. The point // may be described as 
the limit of the range and the index of its extent, if it is under- 
stood not to mean that the direct path from O to 11 can bo 
travelled concurrently, with mutual advantage, by both parties. 
So tho Pillars of Hercules are described by a geographical writer 
as the limit up to which tho navigation of the early Mediterranean 
peoples extended; though a people situate like tho ancient in- 
habitants of Marseilles could not sail in a straight line to that 
limit, but must hug a curvilinear shore (that of Spain) comparable 
with our curve OSiI. 


Cp. D, I. P- lol scq. 
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The index thus defined is found 1 to be the point of which the 
abscissa ( Vl ) is — 0-1855.., and the ordinate (rj 2 ), -f 0-2268..; corre- 
sponding to prices relatively 18-55 per cent, lower and 22-68 per 
cent, higher than the prices prior to the discrimination. There is 
thus a considerable range of variation ; considerably greater, as 
will presently appear, than that which corresponds to the 
monopolist’s maximum profit. Thus the first thesis is verified. 

Going on to the second thesis, we have first to determine the 
prices which render the monopolist’s profit a maximum. They 
prove to bo tj x = — T V, V 2 = + i- 2 We have now to observe how 
the Consumers’ Surplus is affected by the adoption of these prices. 
Substituting tho values of rj 1 and tj 2 in S, the expression for the 
consumers’ gain by the discrimination, we find the gain to be 
negative, namely — a \ 2 . The sign of this quantity is all that is 
required to fulfil tho second thesis ; but it is interesting to notice 
that tho amount of loss is greator 3 than the amount of the mono- 
polist’s gain, viz., ^ (that is, a gain of about 2 per cent, upon his 
profits before tho discrimination). 

To verify the third thesis, we have to compare the maximum 
monopoly revenue, R' , as above determined, tho absolute maximum 
as it may be called, with that relative maximum, which is the 
greatest possible gain to tho monopolist consistent with the con- 
dition that there should be no loss to the consumer. The required 
positions may bo explored by means of the theorem 4 * that tho 
maximum monopoly revenue relative to, or limited by, the con- 
dition that the Consumers’ Surplus should have any assigned 
value is realised by a system of prices such that tho elasticity 6 is 
the samo for each of the demand-curves. In the simple case 
beforo us, the locus of equal elasticity is a right lino inclined to 
tho axis x at an angle of which the tangent is £ 7 , c and passing 
through the point R, the lino ERE' in Fig. 2. Thus we have 
only to determine tho intersection of this line with the 
curve of null gain to the consumers. Let and 0 2 
bo the respective differences between the known co-ordinates 
of R, i)' 1 , i/ 2 , and the sought co-ordinates of the point of inter- 

1 Tho calculation is facilitated by tho incidont that tho intersection of tho two 
curves is also the intersection of oithor of thorn with tho lino 77.(1 + + *7,(1 

- 4S) - O. 

. * Differentiating It with respect both to 77, and 77,, and observing that tho 
second term of variation is negative. 

3 In absolute quantity. 

4 See Not© at tho end. 

4 Tho elasticity proper, referred to on a preceding page (above, p. 393 ). 
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section S, say and >;" 2 . Substituting in the expression for S, 
the Consumers’ surplus, for »; lt — T V 4- and for >/ 2 , 4- J 4- # 2 > and 
then putting 0 2 = wc obtain for 6 , a quadratic equation of 

which I find the root to bo — -014067. The corresponding value 
for d 2 is — 0-01726. Whence wo obtain for V'i» — 0-09740 and 
for y " 2 , 4- 0-10774. Substituting these values for */, and >/ 2 in the 
general expression for R , I find for the new value of R, R" , as 
wo may call it, 0-02035. This is to be compared with R ' , the 
absolute maximum, namely - 4 V, or 0-02083. The difference 
between and 7?” is very small, namely, 0-00048 ; about 2-3 
per cent, of R‘ . That is the proportion of the monopolist’s 
maximum profit which is dependent on the Consumers’ loss — a 
very small proportion in accordance with our third thesis. 

When, other things being the same, we suppose the extent 
of discrimination as measured by the constant to be increased, it 
will be observed that the first and the second theses continue to 
hold good. But the subordination predicated by the third thesis 
becomes less and less ; though it retains some significance for 
values of /3 much greater than that which we have considered — 
say up to £. To illustrate the failure of the third thesis (while 
the first and second arc eminently fulfilled) put /3 = 1. Proceed- 
ing as before, I find for R' now 0-8, for IV — R" , 0-1205 ; the latter 
more than 15 per cent, of the former.* 

The case which has been considered in which the demand- 
curves with which wo are concerned are straight lines may be 
regarded as a Lemma , which forms a convenient introduction to 
the far more typical case in which the curves are of the second 
degree, to wit, parabolas. One obvious difference between the 
typo and the Lemma is the incident that whereas before in the 
expression for R and S there occurred only squares (and first 
powers) of the variables (y t and y 2 ), there now occur cubes of those 
quantities. But this difference is not from the present point of 
view the essential one ; since the »/s are supposed to be so small, or 
at least so far from great, that their third powers may be, 1 will 
not 6ay “ neglected,” but subordinated, in comparison with the 
second powers. It is a more essential circumstance that the co- 
efficient of the second powers in the expression for R now takes on 
different values, depending on a certain coefficient which is of great 
significance in the theory of monopoly. 1 

• But sco Introduction to this article. 

* Tho coofficiont «*, as to which boo tho final Note, p. 427 . If tho ©qua ion 

to tho typical parabola U * =- - v - *v*. the coefficient of v »n It, viz. ( ). 

- - i«. 
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Still facilitating the acceptance of general truth by a particular 
example, let us suppose that the demand-curve for 2x ( = x 1 -f- x 2 ) 
prior to discrimination is a parabola of the kind sometimes called 
horizontal ; so that x is of the form A — By 2 (A and B both 
positive). If as before we express the coefficients in terms of the 
values of x and y, for which xy is a maximum, we have 

l/y \ 2 

a 2 2 \bJ • 

Whence, if as before x = a( 1 4 - f), y = 6(1 + 77 ), 

? = -(>? + W) 

£ i = — l ' 2 (vi + i»7i 2 ); £ s = — o- 8 (» 7 2 4 - i^ 2 )- 
Proceeding as before, we shall now find 

It = — 0-2I7J — I’Svi 2 — 0-6*/! 3 , -f- 0-2»7 2 — l-2i7 2 2 — 0-4 »; 3 2 

/S = — 77i -f- 0-C77J 2 4- 0-277 x 3 , — >?2 + 0-4»7 2 2 4- 0- 13»7 3 2 . 

Tlio intersection of these curves forms the limit to the rango 
of prices advantageous to both parties. If wo leavo out of account 
the terms in It and S which involve third powers of the 77 * 8 , wo 
may proceed as before to find the co-ordinates II j and // 2 of the 
intersection. They are respectively 0-l2t and 0-145 ; 1 of the same 
order as the true values obtained by taking into account the 
third powers of the variables, namely 0-1258 and 0-1438 
respectively. 

The values of // 1 and // 2 prove to be in this instance, as in 
the Lemma, considerably greater, roughly speaking, about double 
those of 77 ' j and r/ 2 , the co-ordinates which represent the prices 
affording maximum profit to the monopolist. For these I find : 

By the summary method, 

Vi = — 0 05, rj\ = 4- 0 083; 

Taking account of the subordinate cubic terms, 
v\ = — 0-05719, = 0-08012. 

Whether calculated by the true or the approximate method, the 
values of It', the monopolist’s maximum gain by discrimination, 
and S’, the consequent loss to the customers, prove to be much 
the same ; and accordingly the relation between them not 
materially different. As thus : — 

R\ —S' S' 4- R ' 

Approximate 0-01388 0-02315 1-667 

Accurate ... 0-01378 0-02222 1-612 

1 'Hie calculation of the co-ordinatee is facilitated by the circumstance that 
the point of intersection between the curves lies on the straight lino 8r»i + 7Vt “■ O* 

It happens (in this particular example) that this convenient proposition holds good 
for the true curves, including the cubic terms, as well as of the curves truncated 
by the omission of those terms. 
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The approximate calculation may evidently be trusted as a verifi- 
cation of the second thesis. 

Going on to the third thesis, I find approximately after the 
manner of the Lemma, for the prices which make the monopolist’s 
Profit a maximum subject to the conditions that the customer is 
not a loser (or gainer), 

Vi" = Vi ~ 0 010044, i/' 2 = 7/ 2 — -I = 0 010044 
where and »;' 2 have the approximate values above found, 
namely, 0-05 and 0-083 respectively. Whence it is deducible that 
the gain which the monopolist must forgo in order not to occasion 
loss to his customers is about 0-0004, about 3 per cent, of the 
absolute maximum (above stated).* To compare the true result 
with this approximate one would require a very laborious calcula- 
tion. The following partial test must suffice. Assign to the 
ordinate a value less than that which affords the (true) maxi- 
mum profit by an amount which the approximate investigation 
suggests ; for example, put >/" 2 = 0-07, less than »/' 2 ( = 0-08012) by 
about 0-01. Now find that abscissa of the curve S = O (roughly 
as to the general shape of that portion with which we are con- 
cerned illustrated by the curve OS II in Fig. 2), for which the 
ordinate is 0-07. That abscissa is found to be 0-0G54S. Accord- 
ingly* -f* 0*07 and — 0-00548 represent prices for which the con- 
sumers’ loss is null. But the gain which the monopolist forgoes 
by the adoption of those prices, say V'i* «?" 2 instead of rj\ t »/ 2 , is 
found (by substituting those values in the expression for Ji) 
to bo a small percentage of It ’ , namely, about 2 per cent. 1 But 
that percentage, small as it is, exceeds the true percentage which 
would bo obtained by using the true t) \ and r/' 2 instead of the 
assumed or “ trial ” values. 

The peculiar interest of this example is that it is typical of an 
immense variety of demand-curves, or functions representing r, 
the amount demanded in terms of tj, the price. 2 Very generally, 


A Thrco per cent, of tlio n<l«lilion to his profit duo to discrimination ; but less 
than £ per millo of his total profits. 

1 About i per mill© of the* monopolist's total profit. 

* Tho essence of tlio general rousoning may bo indicated as follows. In tho 
notation abovo employed wo have for It', tho gain of tho monopolist through 
discrimination 


<1 + **)(! + » t ») - 1 . + (1 + *,)(1 + n *) — Is 
= — 0 m — (1 + .. + 0 n M — (1 — Jfl >3 «»»«*•• s 

tho dots indicating omission of terms involving higher powers, and denoting 
tho coefficient which in general terms, with reference to a monopolised articlo 
of which tho quantity sold is x, tho price y. the gain of tho monopolist being V — 

* S °° final not ®' 1)0,0 w » P- 42C * and remember that tho quantity sold 
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in virtue of presumptions above enunciated, 1 such a function may 
be expanded in ascending powers of y of the type 

A + By + My 2 + Ny* . . . 

with a coefficient M of such an order of magnitude in comparison 
with subsequent coefficients that, y being a small fraction, the 
first three terms of the expansion afford an approximation to the 
value of the function that is adequate for purposes like the present 
one. If a thesis like ours, not demanding numerical precision, 
is true of this approximation to the function, it is probably also 
roughly true of the function itself. 

Of course, it must bo presumed that the functions with which 
we are concerned are of an ordinary character — not discontinuous 
or otherwise abnormal. For example, suppose one of our demand- 
curves to have the following extraordinary form. Ascending from 
Q (at zero price) the locus is a vertical line, say as far as P — it is the 
perpondicular from P on the axis OX — in Fig. 3. From P the locus is 
a horizontal line, the perpendicular from P on the axis OF". In this 
peculiar case our first thesis would bo fulfilled ; all the bettor, as 


boforo discrimination is hero takon os unity.) Whonco for tho pricos affording 
maximum profit wo have 

’* (T+flji' ' ’ (1-0). ' • ' 

Also tho gain of tho customers by discrimination 


“ — ni — — v, — 

- - vt + 1(1 + - n, + 1(1 - S)V- • • 

Substituting in this expression for 5 tho abovo-writton values for ri\ wo obtain 
for S\ tho gain of tho customers through tho discrimination 


2fl» \ i - 1 1 \ 
1 — > 


- e 2 ) 

Which will bo negative in accordanco with tho second thesis, unless 


is small. 


< *• 


To prove tho third thesis consider R and S as functions of 0 t , 0 2 , whore 0 t = 
Vi — v\. — n'«. Then tho position of relative maximum as abovo dofined 

must lio on tho locus of common tangonts to curves of the respective families 
R =■ const., S = const. ; that is 


dR f dR _ dS j dS 
dO t I d0 t d $ t ' d$ t ‘ 

Whence we obtain ( R not involving tho first powers of the 0*s) 0 t = q0 t • • *, whore 
g is a coefficient of tho ordor unity. Substitute this valuo of 0 t for 0 t in tho 
equation to zoro of S, which is of tho form 


S' — A0 t — D0 t • • % 

whoro S' is of tho order fl*. A and D aro of tho order unity ; we find tho required 
value of 0 X and therefore 0 % to bo of the order of 0 *. But R is of tho form 
— (1 + 0)<*0 X 2 — (1 — 0 )<* 0 t * • • • Thoroforo R' — R" (tho difforonco between 
the absolute and tho relative maximum proSt) is of tho order 0 raised to the 
fourth power. » Above, p. 389. 
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there is avoided all dead loss — perte sccJie in M. Colson’s phrase — 
that is loss to the consumers, which is not gain to the monopolist. 
Also our second thesis would be eminently fulfilled; for it would 
be in the power of the monopolist now to charge prices (b 1 and b 2 ) 
by which not only one group of customers, but both groups, would 
have a bad bargain : Consumers' .Surplus being theoretically zero 
or practically only just above it. But our third thesis in this 
peculiar case would fail altogether. Peculiar as it may seem, this 
example is not essentially different from one which is at least 
suggested by very high authority — the Dupuit -Colson typo 
referred to on a previous page, 1 if the attributes there designated 
a and (3 arc supposed prcdicable in their sti iciest form. Wc are 
presented with the conception of the area within the demand-curve 
resolvable into a series of separate columns — as it were so many 
sacks standing upright, each of which the monopolist can deplete 
down to any point which it pleases him to fix. 2 

To return to probable matter, if the discrimination is not so 
complete as to suspend the ordinary properties of demand-curves 
the theory above propounded may be considered as evident a priori 
in our sense of the term. Accordingly it does not stand in need of 
specific verification. Nevertheless, as even in mathematics seeing 
is believing, as the temperament c.f Didymus is prevalent among 
those whom 1 wish to persuade, I have thought it worth while to 
verify my theory by showing that it holds good for several 
different laws of demand. For this purpose I select lour functions 
which are in very common use throughout applied mathematics. 3 

1 Abovo, p. 404. 

* As I interpret, there is supposed to be reached u stage of analysis ut which the 
ordinary properties of a demand-curve breuk down; much as the soap-bubblo 
breaks when the tenuity of the film approaches the dimensions of the const it uent 
molecules. The distinguished economists who entertain this conception ore awaro 
of tho impossibility of perfectly realising it in pructico (r/>. Dupuit, Annutcs i/ca 
Ponta el Chauaadca, 1842, Vol. I- p. 222 ; Colson, Coura d' Economic Pol it if/ tic, Vol. VI. 
p. 38. Cp. p. 227, par. 2). 

3 Tho following table exhibits the functions which arc employed in two forms ; 



X. 



A 

1(3 -y)* 

— n + In* 

2 

B 

V3 — ~ 2 y 

Vi - 2n - 1 

n 

c 

— lug y/e 

— log( 1 -I- n) 

A 

D 

e*-y 

e-*? — 1 

5 


tho first referred to tho zero of commodity and tho zero of price us origin, and 
VOL. IX* E E 
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There is first (A) the one most used and most useful of all, to 
evaluate which requires only the operations of arithmetic up to 
and including Involv.lion ; in short, the parabola — the common 
parabola, if no higher power than the second occurs. An example 
of this law has already been given. But it may be well to 
consider a second example of a variety less favourable to our 
third thesis. Next (B) we shall place a function which requires 
Evolution so far as the extraction of the square root. Next comes 
(C) a function which is of wide application in physics, and even 
in economics has been frequently employed, 1 the logarithm. 
Then follows (D) the nearly related function, which is sometimes 
called the anti -logarithm. 2 I have experimented on these func- 
tions in the following uniform manner. I take a curve of the 
kind under consideration to represent the average law of demand, 
the half of the amount demanded at any assigned price, of both 
species of the commodity. To represent the demands separated 
by discrimination, I suppose this curve to be thus disturbed, or 
strained. To half the quantity of x demanded at any price, y, there 
is added the quantity (x — a) to constitute x lt the demand for one 
species at that price ; and from the quantity of x there is sub- 
tracted the quantity /3 (x — a) to constitute x 2 ; where, as before, 
is a (not large) proper fraction, a is the amount of commodity sold 
and b the price which affords maximum profit to the monopolist 
prior to discrimination. (The enunciation applies primarily to the 
tract of curve for which x is larger than a ; for the tract below that 
point we may read a — x for — a, and interchange the words 
“ addition ” and “subtraction.”) The fraction & is in each cose 
determined so as to render the increase of the price that is raised 
equal to 12J per cent, of the original price. 3 I now determine an 


abbreviated by putting x for x/o, where x is any amount of commodity and a is 
that amount of which the sale affords maximum profit to the monopolist, and 
likewise putting y for jjb {rp. above, p. 209, par. 2). For the secondary form of 
the functions the point of which the co-ordiiiutcs arc x = 1 y ■= 1 is taken as the 
origin and the co-ordinates aro respectively 

i = x — 1( = (x — a) /a) 

-n = y — l( = (y — b)/b). 

There is added in a third column a coefficient corresponding to M in the 
immediate context (to w in the final Note), a coefficient which must bo positive and 
is presumably not a very small fraction. 

1 To represent the law of diminishing returns and the law of diminishing utility. 

2 The inverse of the Napierian logarithm (of the ordinary logarithm divided by 
the constant 0-434. . . ) 

3 It might have been somewhat more elegant, but it would havo been con- 
siderably more troublesome, to asaiyn the coefficient 0 (as in the treatment of the 
Lemma) and thence compute both the changes of price. 
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index of the range of prices that are mutually advantageous— 
those Pillars of Hercules, up to which, as explained with reference 
to our Lemma, the two parties can travel concurrently. Only it is 
not always convenient to find the actual position of the Straits ; it 
suffices to find a point, as it were, on the African shore, as in 
example A, or even as in the other examples, a rock at some dis- 
tance from that shore, on the Mediterranean side of the Straits. The 
limits so understood arc given in the first column of the subjoined 
table. I then determine the prices which make the monopolist’s 
profit a maximum, the (money-measure of) loss to the customers by 
the adoption of those prices, and compare the amount of that loss 
to the amount of the monopolist’s profit when maximised. The 
percentage given by that comparison forms the entry in the second 
column. Further, I find a pair of prices which, while not causing 
any loss to the customers, yet require the monopolist to forgo 
only a small proportion of the addition (through discrimination) 
to his (possible maximum) profit; and accordingly a very small 
proportion of his total possible profit. The amount thus forgone, 
as a percentage of the total profit obtained by discrimination, 
forms the entry in the third column. 

Though I have expended much labour on these calculations, 
yet, as they are long and delicate, I can hardly hope to have 
entirely avoided mistakes. Especially the decimals in the 
Table here following and the final and penultimate places of the 
decimal in the Table of Materials given in the Notes, are open to 
suspicion. But I am sure that the computation is quite accurate 
enough to verify propositions in Probabilities. 


Table * Showing Vehificatxons ok the Tjiicee Theses : — 


Law of 
Demand. 

l 

— + 

y 

3 

A 

18-3 

22-3 

201 

2-5 

13 

IS 

22 

US 

2-3 

C 

18 

22 

200e 

11C 

1) 

20 

24 

300 

1-7 


(1) Changes of price advantugcous to both parties; per cent, of tho price 
bofore discrimination. 

1 Tho subjoined table presents the materials from which the table in the text 
is constructed, namely — 
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(2) Loss to tho customers by discrimination when the monopolist’s gain 
thereby is a maximum ; per cent, of the monopolist’s maximum profit. 

(3) Percentage of maximum profit resigned by the monopolist to avoid loss 
to the customers by discrimination.* 

Is this multiplication of tests like using several triangles of 
different shapes in order to prove one of Euclid’s propositions 
relating to triangles in general ? Or, rather, have wo made a 
contribution towards ascertaining by induction, less roughly than 
is given by a priori evidence, a limit up to which for purposes liko 
ours fractions may be treated as small ? 1 

£, tho coefficient of discrimination; 

( — //„ + H t ) changes of price advantageous to botli parties; 

(— v\. v'%) prices rendering tho monopolist's gain by discrimination a 
maximum ; 

R\ tho monopolist s gain by discrimination when a maximum ; 

— S', the loss to tho customers by discrimination when tho monopolist's profit 
is a maximum ; 

( — v," j, »>",), prices in tho neighbourhood of (— v' t ) at which tho customers 

aro ncithor gainers nor losers ; 

R ", tho monopolist's gain by discrimination when tho prices are (— r)" x , n"*)- 

The prices aro relativo to tho prices before discrimination ; the gains (and Josses) 
aro rolativo to tho monopolist's profit beforo discrimination. 


Designa- 
tion of 
function. 

A 



-*v 


B 

R\ 



B 

A 

0‘ 1 10002 

0 1850 

0 2228 

0 08324 

0 125 

0 03100 

001547 

a 

0105 

001508 

n 

0 30217 

018 

i 0 22 

0 08350 

! 0 125 

O 03130 

003213 

0005 

0 105 

0 03134 

c 

00053 100 

0 18 

j 0 22 

0 000018 

0 125 

0 0227 

0 01132 

0 000 

0 11 

0 01110 

i) 

0 000383 

0 2 

i 0 21 

0 083 10 

; O' 125 


0 01007 

01032 

0 115 

0 0000 


The table in the text is thus formed out of the materials. 

Column 1 shows //, and //, each multiplied by 100. 

Column 2 shows — S'/R', multiplied by 100. 

Column 3 shows (R' — R”)/R’, multiplied by 100. 

* There should bo added a fourth column presenting the more interesting sot 
of percentages which comparo tho profit resigned by tho monopolist (to avoid 
loss to tho customers, viz. R’ — R”) with tho total profit which ho might have 
obtained; viz. 1 + R' ( Cp . Introduction to this article, above, p. 387). These 
percentages are for A, B, C, D, respectively, 004, 0-08, 0-02, 0-01. 

1 Comparo Mr. Bickerdike's observation with reference to his theory of 
" incipient taxes ” (Economic Journal, 1907, p. 101), “ Rather strong assump- 
tions have to bo made as to tho elasticity of foreign demand and supply if the rate 
of tho tax affording maximum advantage is to come below ten per cent.” 

As I understand {cp. Economic Journal, XVIII. p. 399 el sc*/.), tho quantity 
with which tho writer is concerned, the net gain to tho home country, consequent 
upon a small customs-duty, takes tho form Lx — Mx 3 • • • ; where L is proportionate 
to tho amount of commodity taxed, x is tho rate of taxation per unit of commodity; 
M is such a coefficient as tho M described in our text. Or as L must be considered 
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Having secured this central position, wc can now easily extend 
the territory subject to our laws ; removing limitations by which 
it has hitherto been circumscribed. 

So far we have supposed that prior to discrimination the two 
categories of consumers were equally important to the monopolist, 
the amount demanded by each at the single price being the same. 
Now let us recall this assumption; and, beginning with the 
Lemma, suppose that at the price b (= PQ in Fig. 3) the amount 
demanded by one group of consumers is a( 1 a), while the amount 

of the other species demanded is a (1 — a). The first demand 
corresponds to RP 2 in the figure if a is positive, the second to RP X 
(P iP = P P 2 = da = a, if a = 1). If the specific demand-curves 
consisted respectively of the lines joining B to P x and P 2 (and pro- 
duced) there would be no discrimination ; the two new prices 
would bo identical with the old price, 6. But wo are to suppose 
that the dotted lines — not now passing both through P t but one 
through P l9 another through P 2 — arc so inclined as to cause a 
dissilienco of prices when the constraining condition that there 
should bo only one price for the whole class is removed. Is it 
now probable that the consumers as a whole will suffer by the 
monopolist’s using his power of discrimination so as to make his 
profits a maximum ? 

Common-sense will perhaps prejudge this question; pointing 
to instances in which a railway manager may afford a special rate 
to exceptional classes of travellers (excursionists and so forth). If 
the general scale of rates is not disturbed by the favour granted 
to the occasional passengers, if the one species is advantaged and 
the other is not affected, there must result advantage to the class 
as a w hole. 

Doubtless, I reply, in the extreme case of inequality where the 
demand of the class favoured by discrimination was so small prior 
to the discrimination as not sensibly to affect the rates fixed for 
other classes; for instance, the demand of the workmen for the 
use of the foot-bridge in the second of the illustrations above 
cited from Dupuit. 1 But wc are not now considering extreme 
cases, but cases in which a — the measure of inequality — is a 
proper fraction and primarily at least a small one. For instance 
in the first of Dupuit’s illustrations, suppose (what was, perhaps. 


a a varying with x = say L' — Nx • • wo may write tho quantity under considera- 
tion L' — M'x*(M' = M + N). Tho value for which this expression is a maxi- 
mum (approximately \L' /JM') is probably much smaller than tho limit up to which 
tho expression is positivo. 

1 Cj>. above, p. 405. 
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not his meaning) that of the ten hectolitres of water which are 
demanded when the (single, undiscriminated) price is 10 francs 
per hectolitre per annum, six are required for internal use and 
four for external use ; 1 and that both demands expand when price 
falls. In such a case are the consumers as a whole likely to 
suffer by discrimination ? The answer given by mathematics to 
a question in the theory of Monopoly is often not that which is 
oxpected by common-sense. 

As before, let us put f x , f 2 for the proportional or relative 
changes in demand respectively consequent on the relative changes 
of price tj 1 and ij 2 . Then we may writo 

f i = — a —(1 — a -f- 
f 2 = + a — (1 + a — @)r)i ; 

simpliciter in the case of the Lemma, or with the addition of terms 
involving second powers of the rj ’s to fit the more general type. 
Forming the general expressions for the Monopoly Revenue and 
the Consumers’ Surplus we find that, as long as a and >9 remain 
small fractions, the triple thesis is fulfilled nearly as well as when 
we dealt with /9 only. Now, likewise, as either of the coefficients 
becomes largo, the second thesis, that the monopolist tends to 
fix a set of prices prejudicial to the customers, ceases to bo 
qualified by the third thesis, that his interest in their detriment 
is small. 2 The second hypothesis retains some probability even 
when the coefficients are considerable; in the absence of know- 
ledge that the forms of the functions with which wo have to deal 
— the higher powers of the variables which now come into play — 
are unfavourable to the thesis. Wo are, of course, here, as 
throughout, contemplating the money-measure of Consumers' 
Surplus ; not taking into account that the consumers on a small 
scale may be the poor and needy. 

If it is given that a is very large (nearly unity) then the 
exception 3 enounced in connection with Thesis 2 occurs. But 
if nothing is given about the coefficients, then we may still 
affirm the thesis in a certain a priori sense. 4 No doubt this kind of 
probability is not so useful as that which obtains when it is given 
that conditions favourable to the theses, such as the smallness of 
both a and /?, are realised in the particular case with which we 
have to deal. 

1 Above, p. 405. * See observations on the Lemma above, p. 413, par. 3. 

* This exception deserved to bo specified on account of its importance in 
practice ; the attribute by which it is defined— the ratio between the amounts 
demanded before discrimination— being commonly capable of identification. 
Theoretically, other exceptions have a right to bo enounced ; for instance, the caso 
when is (known to bo) largo, or y (below, noto 1), or « small (final Note). 

* Index, s.v. A priori Probabilities. 
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Those considerations are readily extended to the general case. 1 

A further extension of our laws is effected by removing the 
condition that the commodities in which the monopolist deals 
should be, like the mineral waters in Cournot’s classical illustra- 
tion, unaffected by cost of production. First, let us make the 
simplest supposition, that there is a uniform cost of production 
for all articles of the class considered without regard to the species 
into which it may be discriminated, or to the total amount pro- 
duced. This simple case may be represented by measuring in 
Fig. 2 the net price on which the monopolist’s profits are cal- 
culated, no longer from the abscissa, but from a horizontal line at 
a distance from the abscissa, say Oo>, which represents the cost 
of production per unit. 2 The position of maximum profit (prior to 
discrimination) will now be given by bisecting a>a and toB , instead of 
OA and OB. The units of the system being the same as before, the 
price and amount will not now be each unity. Or if we take the 
new price and the new amount as the units (in which lengths on 
the axes are respectively measured), the demand-curve referred to 
the new position of maximum as origin is no longer £ = — tj, but 
f = — <IV> where ry is a coefficient greater than unity. 3 The 
essential character of the reasoning is not altered by the modifi- 
cation of the data. Nor is that character altered when, instead of 
^ 1*1 -+* representing the total cost of producing the quantities 

of the specific commodities a-, and x 2 , at the respective rates per 
unit k 1 and k 2 , we have to add a term such as ± I, a , 2 ± 1 

where the positive sign corresponds to the laio of diminish ing 
returns , the negative sign to the law of increasing returns ; nor when 
we add a term such as — l x corresponding to joint cost. 0 

The reader will observe what a subsidiary role is here assigned 

1 In general there may be any number of coefficients of discriminat ion in 
addition to the a and 0 which havo been introduced. Prior to discrimination let 

{ — x/(a — 1) — — v + An* -f mv 3 + ’ * 

After discrimination 

(i ■ ± « - (1 ± £)n» -1- (1 ± 7>*si 2 + (I ± ‘ ‘ 

{, = T a -(lT Wvt + (1 T r>*V + OT * • *. 

* M. Colson employs largely an equivalent construction. 

* If k is tho cost per unit in the new notation according to which the vnluo 
of x and tho value of y which afford a maximum under tho new circumstances nro 
now taken os units; then 7 may bo deduced from the condition that (1 -!-{)( 1 H-n) — 
k(l + i), = (1 — k) 4- v — QV — 7 *» s + *7*1. should bo a maximum when I = 0. 

V = 0. Whence it is deduciblo that 7 = 1/(1 — k). 

4 Tho “ l a.” os well as tho “ Jc'a,” being positive. 

* l lt being positive. Tho proposition is. of course, equally true when this 
coefficient is negative; that is. in tho less frequently specified case of rival pro- 
duction (soo Index, s.v. Correlation). 

4 Nor when higher powers of tho variables occur; with tho usual assumption* 
as to tho magnitude of their coefficients. 
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to joint cost ; which some distinguished writers on Railway 
Economics seem to emphasise as the principal cause of discrimina- 
tion. Joint cost is no doubt favourable to discrimination; but 
there is a more essential condition, unity of management, 
monopoly. 1 

A further extension is effected by removing the condition that 
the specific demands should be uncorrelated. The character of 
the reasoning is not essentially altered by this alteration in the 
data. The principal difference in the result may thus be ex- 
pressed. Whereas previously the amount of profits which the 
monopolist must forgo in order that the customers should not lose 
or should even gain by discrimination was (approximately) a 
quantity of the form A0 X 2 -f -#0 2 2 > where A and B are coefficients 
of the order unity (roughly speaking), 0 X and 0 2 aro of the order 
(/ 3 being a small, or rather not large, fraction) ; now there is added 
to this expression a new term of the same order as the others, 

ce x e 2 . 

I need not point out in detail that most of the propositions 
above predicated of the Lemma and the simple typo are true of 
the generalised conditions. Enough has been said to show that 
these propositions hold good through a wide range of circum- 
stances, with as much truth as can be expected of a theory which 
belongs at once to Mathematical Economics and to the Calculus 
of Probabilities. Indeed, I am disposed to claim for tho theory 
a greater degree of practical importance than can generally bo 
ascribed to those branches of study. 

Mathematical economics serve generally to present compre- 
hensive views as to the interdependence of variable quantities, 
rather than to solve particular problems; as Professor Pareto has 
recently pointed out in this Journal. 2 But I submit that there 
is an exception to this general limitation ; that mathematics play 
a more direct part in the theory of monopoly. What if an excep- 
tion should be formed by the application of the preceding theorems 
to one of the doctrines propounded by Professor Pareto himself — 
not certainly a particular problem, yet a general view which 

1 It may bo objected that discrimination arises without monopoly in tho caso of 
largo establishments; for instance, when an hotel keoper discriminates botwoon 
wines of different species, though his profits are subject to competition with other 
hotel keepers. But I submit that ho can practiso discrimination ju3t because ho 
enjoys a certain degree of monopoly. If tho wines were sold separately by open 
competition, if there was on the spot a sherry-market and a port-market, tho prices 
paid by tho customers would each of them — instead of os now on on avorogo, 
summed up in tho hotel-bill — conform to tho cost of production. (Soo Indox, 
s.v. Quasi. monopoly.) 

* In his appreciative tribute to the memory of Walras, March, 1910. 



APPLICATIONS OF PROBABILITIES TO ECONOMICS 


425 


purports to be of direct practical significance ? I refer to his argu- 
ment directed against Socialism, that at best it would not essenti- 
ally alter the distribution and production of wealth. “ Economic 
goods will be distributed according to the rules which we have 
discovered in studying a regime of competition. . . .” “ Prices 

reappear,” or “ will at most change their name.” 1 But wo have 
seen that a regulated discrimination of prices, such as might con- 
ceivably be practised by a Socialist Directory, but is not possible in 
a regime of competition, tends to increase the sum-total of utility. 
A conception still less familiar to popular Socialism is suggested by 
what may be called the c denial ca*c of our theory, that which 
is presented when “ monopolist ” is interpreted to mean sole 
buyer. The suggestion is that to discriminate between labourers 
on grounds other than efficiency — not always to pay the same 
wages for the same amount of work done — might diminish the 
“ dead loss ” of Producers’ Surplus which the contrary policy 
involves. 

But if this advantage is either of a negligible order in relation 
to the stupendous consequences of a Socialist revolution, or is 
over-balanced by the liability to enormous abuses; may we not 
hope for a less precarious application to a more familiar kind of 
monopoly, the control of railways and generally public works ? 2 
That hope is justified by experience. For the mathematical prin- 
ciples on which our reasoning is mainly based arc actually applied 
under the skilful direction of M. Colson to the railway policy of 
France. Such is the proposition that a small reduction of prico, so 
small as to cause a very small sacrifice of profit to the monopolist, 
is likely to be attended with considerable relief to the customers. 
Our third thesis but superadds to this received proposition the 
following one : — In the ease of discrimination (in certain not 
unusual circumstances) the relief to the customers afforded by 
a small sacrifice of the monopolist’s profits is likely to be so 
considerable that they may be gainers, or at least not losers, by 
the introduction of discrimination.* 

It is true that these propositions arc but probable ; liable to 
failure in particular eases. But we arc not altogether dependent 
on the more precarious kind of a priori probability, that which 
is exemplified by the predication of our second thesis 3 in the 
absence of data as to the extent and elasticity of demand. Such 

1 Cours d' &conomie Politique , p. 1014 and context. 

* In tho sense of tho term in which it is employed by M. Colson. 

* See D, and Introduction thereto. 

» Above, p. 407. 
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data would often be available sufficiently to show what case we had 
to deal with. The sun of full knowledge may illuminate part of 
our course. There may be enough of that daylight to enable us 
at least to select the proper path ; which may then be pursued in 
safety by the starlight of Probabilities. 

Note . — On certain coefficients. The first differential coefficient of a 
monopolist’s profit with respect to price has an interesting relation 
to the elasticity of his customers’ demand. The former coefficient 
may be written, in our notation, when there is no cost of production, 

* + 4M 1+ ;£) = * (1 - e): 

where e is the elasticity as defined by Professor Marshall ( Principles of 
Economics ). When cost of production is constant, c per unit, the 
expression becomes 

*(!-«). if . ..S = y-c. 


This proposition may be employed to prove the theorem above 
enounced (p. 412), that when a monopolist discriminates between dif- 
ferent species of custom, subject to the conditions that the subtraction 
from (or addition to) the benefit of his customers as a whole should bo 
nil, or have any other assigned value, the elasticity of demand is the 
same for the different species which are discriminated (cost of pro- 
duction being null or constant). For consider the Consumers’ Surplus, 
say W, as the difference between the money-measure of the utility 
resulting from the consumption of the commodities, and the purchase- 
money thereof, we have, in the case of two species of commodity, 

W =J *y 1 dx l -f I *y 2 dx 2 — x 1 y l — x& 2 = -f f’' l x l dy l -f ( P2 x 2 dy 2 . 

JO Jo J cc j cc 

Likewise the profit of the monopolist, say V, is, in the absence of cost of 
production, x 1 y 1 -J- x 2 y 2 . Now the quantity which the monopolist 
aims at maximising is V -4- A IP' ; where A is the indeterminate co-efficient 
proper to problems of relative maximum. We have accordingly 




-iv + xm-o: 


Whence A = 


= dV / dW 

dyJWi dy l IV ‘ ~ 17 ' dy x 

Therefore A = (1 — e,). By parity of reasoning A = (1 — c 2 ). Whence 
e x = 1 — A = e 2 . As above, e is replaced by « when the cost 


Now 


"—.a— j. 


and 


dW 


Bi- 


ot production per unit is a constant, but the proposition loses its 
simplicity when the cost (per unit) involves the variables. It may be 
remarked that the property of equal elasticities is also characteristic of 
another kind of discrimination which may seem particularly suitable for 
a State Monopoly to practise, namely, that regulation of prices which 
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has for its object the maximum benefit to the purchasers as a whole, 
consistent with the retention by the monopolist of a fixed profit — a 
fixed amount, or a fixed percentage of the output, that is, of the cost 
of production, supposing cost to be constant. 

The affinity between elasticity and the increment of monopoly 
profits extends to the second order of differentials. Putting V = xy 

we have * (or is it more elegant to write p ^7 ?) = 1 — c (for 


any 


value of the variable). Accordingly, 


1 d*V 

X (l ;/ - 


dc 


dV 


= — at the point of 


maximum, since then = 0. This coefficient, or rather its negative, 


namely which has been called o> (above, p. 415), plays an im- 
portant role in the theory of monopoly. It is closely related to, though 
not identical with, the coefficient designated w in the note to the first 
section of this article in the Economic Journal, Vol. XX. p. 301 

(not reprinted here), w there denoting ^ (J Iutatis mutandis 

when cost of production enters.) The coefficient w is necessarily positive 
and presumably not (often) very small. The smaller it is, the sooner, 
as we continue to increase the degree of discrimination, the extent to 
which prices are varied, is the limit reached at which our third thesis 
breaks down. Thus in the second of the two parabolas above instanced, 
a smaller value of r,' 2 (3 and — rf x ) will cause the third term of the 
expansion to become comparable with the second in the case of the 
second parabola, for which <0 = than in the case of the first parabola, 
for which o> = 3. 


[There is here omitted a paragraph referring to the theorem that 
a tax on one of two monopolised articles for which the demand is 
correlated may result in the fall of both prices. Some difficulties which 
the reasoning may present when the tax instanced is very heavy, 
restated in that paragraph, may here be summarised as follows. When 
the changes in the variables (prices and quantities) consequent on the 
tax are large, then there is no longer available the convenient generalisa- 
tion of Cournot’s formula for the change of price and quantity due to 
a tax on a monopolised article; the simultaneous equations of the 
first degree adduced in a former article (E). The neglect of the 
third powers of the increments which that method involves becomes 
inaccurate. The reasoning, too, may break down if the functions 
intended to represent the relation of price and quantity demanded 
are such and so simple that for the new values of the variables the 
functions no longer retain the character proper to the problem. This 
limitation is illustrated by the incident that the functions above 
employed to represent the relation of the price to the quantities 
x and y (above, p. 401) becomes inadmissible when x the number of 
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first-class passengers is smaller than 85,000, while y the number of 
second-class passengers remains 200,000. For then is no longer, 
as it ought to be, negative.] 

One more coefficient calls for one more remark : elasticity, in the 

sense, that is, F' (p) in Cournot’s notation, ^ in ours. The 

sort of reader who is content with this usage may be apt to think that 
the distinction (ante t p. 290) which we have emphasised between 
elasticity and the increment thereof is a refinement of no great practical 
importance, that what is true of the increment is true enough of the 
quantity supposed to increase. It may be well, therefore, to point 
out that between the increment (first differential coefficient) of a 
variable and the variable itself, there may be all the difference that 
there is between the velocity at which a body is moving and the distance 
through which it has moved. Contrast the following propositions : — 
(1) The higher the speed of a motor-car the greater is the dangor of 
accidents ; (2) the longer the distance (from any fixed point) that a 
motor-car has travelled (at whatever rate), the greater is the danger of 
accidents. The former presumption could doubtless bo verified by the 
statistics of accidents. Governments are well advised in making 
regulations based on this presumption. But what should we think 
of an expert who advised Government to ‘discourage motorists from 
travelling beyond a certain distance from, say, New York, in order to 
prevent accidents ? That advice would be of a piece with the theory 
which predicates of elasticity what is true of the increment of elasticity. 
No doubt it may be a proof of great natural ability to approach and 
half discern the truth in such a matter without the aid of the appropriate 
mathematical conceptions. 


popular 



( V ) 

ON SOME THEORIES DUE TO PROFESSOR PIGOU 

[This examination of some new theories due to Professor 
Pigou appeared in the Economic Journal (June 1013) as a 
Contribution to the Theory of Railway Rates; in virtue of a 
connection which is explained in the opening sentences. The 
introductory contrast between Professor Pigou's terminology 
and that which is commonly employed in the present Collection 
brings into view the peculiarity that in our treatment of Value and 
Production there is contemplated more explicitly than is now usual 
the entrepreneur aiming at his maximum advantage, exercising 
something of the freedom of a monopolist ; “ external economies ” 
not figuring conspicuously. (They are not ignored, because 
not presented in one comprehensive |>icture. Rather, they are, 
so to speak, shown on a “ film,” a moving series of pictures each 
of a differently constituted market, the conditions of supply — 
perhaps also of demand — changing with the time. See Index, 
sub voce External Economies.) Professor Pigou’s conception of 
the Supply-curve, of which the ordinate includes payment for 
rent, is exhibited in relation to his new construction of the ” curve 
of marginal supply prices.” It should be observed that in 
reproducing this construction (June 1913) the writer had not the 
advantage of having seen Professor Allyn Young’s criticism of 
the construction, nor the modifications introduced by Professor 
Pigou in deference to that criticism. However modified, the 
new curve, with the corresponding “ curve of marginal demand 
prices,” serves to sanction reasoned departures from the rule of 
laissez-faire, to extend Marshall’s “ limitations of the abstract 
doctrine of maximum satisfaction.” 

In subsequent paragraphs there is offered a defence of Professor 
Pigou’s theory of Joint Cost as applied to Railway Policy (see 
Index, sub voce Joint Production ) .] 


Graphical Representation of Cost . — The relations between cost 
of production and quantity produced present such a variety of 

42D 
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aspects as almost to defy the subtlety of speech, even when 
rendered precise by mathematical conceptions. Similar shapes 
designated by the same name, a supply-curve, are often employed 
in a misleading manner with reference to quite different circum- 
stances. For instance, it may make all the difference whether 
we are considering (a) long periods, or (a) short ones; ( b ) the 
presence, or (/3) the absence, of what Dr. Marshall calls “ external 
economies ” ; (c) collective cost, or (y) that which pertains to a 
single individual (or constituent group); (d) the regime of 
competition, or (8) that of monopoly; (e) the remuneration of 
the entrepreneur as included in the cost of production, or (e) as 
a residue distinguished from the entrepreneur’s expenditure. 
There is a less mistakable division between (z) the use of one of 
the co-ordinates to represent price, the construction which Dr. 
Marshall has made familiar, and (£) the use of one co-ordinate to 
represent the total amount of money demanded in exchange for 
the amount of product represented by the other co-ordinate. 1 
There is a certain correlation between (corresponding members of) 
several of these dichotomies; and it is therefore the less sur- 
prising that throughout Professor Pigou should have adopted the 
positive and I the negative attribute. The supply-curves which 
he employs are mostly of the type abedez ; while mine arc primarily 
of the type a/3y8e£. It is not to be expected, therefore, that 
there should be a close similarity between our representations. 
But lam concerned to show that there is no essential discrepancy. 

For the purpose of instituting a comparison I construct in 
Fig. 1 a supply-curve of the type above distinguished as z; and 
I transfer here as Fig. 2 a curve of the type £ which I have 
employed. 2 

For the present purpose it is not necessary to consider the 
simplest and most elementary transactions to which such curves 
may pertain : such transactions as international trade between 
two imaginary islands, or the bargain between ideal hunters of 
two different types — say white employers and black employees — 
as to the distribution of their joint quarry. 3 The curves of type e 
proper to such conceptions arc not considered here. Let us rather 
suppose SS 1 as representing, agreeably to common usage, the 

* Tho C system is used by Mr. Flux in tho Economic Journal, Vol. XV., and 
commented on by the present writer, XVII ( 7 ). It is not quite identical with, 
being less general than. Dr. Marshall's curves of International Trade referred to 
in the Economic Journal, Vol. III., pp. G9 and 359. 

* See III., Fig. 1 . 

* Compare Quarterly Journal 0 / Economics on tho “ Theory of Distribution,” 
1904 (B, I., p. 14). 
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amount x of, sa}', agricultural produce offered by a set of farmers 



In Fig. l 55. 
whence 


i is a parubola of which tho equation id 

y - i <* + o) 3 


yx - j\ YtIx “ i(« f * + ax * + I* 3 ): !/ — + <** + !**)• 

Tho unit in which x is measured u a (■ one inch). Accordingly. MQ — 2'25 
inches; MP » 1,** inch. Thcdcmund curvc DD X passes through L> at tho vertical 
distance of 2 inches from O, and intersects the supply-curve at /*. DD X is u right 
lino of which the slope relatively to the vertical is 2/| X. Accordingly the slopo of 
tho curve of marginal supply prices DD t is (nice that slope. DD t intersects SS t 
at T\ nearer tho origin than P ns might be expected, the law of diminishing 
roturns acting. 



using implements, employing workmen, and paying rent. If the 
increase of produce did not involve any sensible (additional) 
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pressure on the soil this supply-curve would be, suppose, a hori- 
zontal line. But say that there is such a pressure; and let it 
first be of such a kind as merely to necessitate deeper ploughing 
and digging on the part of each cultivator, without otherwise 
modifying the conditions of cultivation — in short, without 
negative. 44 external economies.” The collective supply-curve 
SS X would then be obtained by simply adding up the amounts of 
product offered by each individual farmer at any assigned price. 
The 44 general ” expenses consisting, suppose, entirely of rent, 
would be represented by the area SNP; while prime costs are 
represented by OSPJM. 

Here it may be well to remind the reader that there is some- 
thing arbitrary or dependent on unessential circumstances in the 
distinction between 44 prime ” and 44 general ” as we have used the 
terms. Suppose that labourers could be changed only after long 
notice, and that labour and machinery were readjusted less fre- 
quently than the amount of land variable in small parcels with 
imaginary facility; on such a supposition the rent might be 
regarded as prime cost, the other expenses as general. The same 
ordinate MP might now represent the price of that increment of 
land which corresponds to an increment of produce. More 
generally it is proper to regard the price PM as made up of two 
(in general, more) portions, MK and KP, corresponding respec- 
tively to the values (at the prevailing prices of the factors of 
production) of that increment of capital and that increment of 
land which the entrepreneur would take on if free to distribute an 
assigned increment of resources between the two uses. 1 Even 
where this freedom does not exist in reality, one factor of produc- 
tion as compared with the other varying per saltinn , there is some 
theoretical advantage with a view to the problems which are 
before us in realising that the price of the product is theoretically 
not affected by the circumstance that the agents of production are 
or are not varied continuously. 

Curve of Marginal Supply Prices . — Professor Pigou improves 
the familiar construction of the supply-curve by the addition of 
a new curve, that of 44 marginal supply prices,” SS 2 in our Fig. 1. 
This curve is thus related to SS X . If the ordinate at any point of 
the abscissa, M, intersects SS X at P and SS 2 at Q f the area OMQS 

1 See Pareto, Court d' Economic Politique, § 718 (referring to § 100—1); and 
compare Marshall’s analysis of the “ supply price of a knife as tho sum of the 
supply prices of its blade and handle.” — Principles of Economics, Book V. ch vi. 

§ 1 ; and his note on marginal product (with reference to J. A. Hobson’s theories, 
op. cit., p. 393, ed. 6). 
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is equal to the area OMPN - 1 But (lie area OMPN represents 
the total expenses incident to the production of the quantity OM \ 
inclusive of rent (the area PSN) and of entrepreneur’s remunera- 
tion, which by our convention is included in the area OSPM. 
Accordingly, the line MQ — or, more exactly, the little rectangle 
of which that line is the height and a (small) unit of produce is the 
base — represents the addition to the total cost incident to the 
production of an additional unit. 

But, it will be asked. Is not this the very definition of “marginal 
cost ” ? And have we not just seen that — however wo mani- 
pulate the distinction between prime and general cost — the 
marginal cost incident to an increment of produce is OP? How 
then can that incremental cost be OQ ? The answer is that both 
statements are true. The same predicate “ marginal increment of 
cost ” is truly coupled both with MP and with MQ\ if in the one 
proposition it is understood snnplicitcr , in the other proposition 
as the logicians say, secundum quid. For MP is the increment 
of cost consequent on an increment of production, the cost of 
production of the units of commodity other than this increment 
being supposed constant. That is, MP is the marginal cost from 
the point of view of the entrepreneur producing a small part of 
the aggregate output in a regime of competition. But MQ is 
the increment of cost consequent on an increment of production, 
the price of the produced commodity not being supjjosed con- 
stant . 2 Rather, account being taken of the circumstance that 
the price is such that if a sale could be effected at that price the 
expenses of production would just be covered, that covering price 
changes (in the case supposed, increases) with the amount pro- 
duced. Accordingly, MQ might be described as the marginal 
increment of cost from the point of view of a monopolist. 

In this connection mention may be made of another piece of 
mechanism due to Professor Pigou : the curve of “ marginal 
demand prices.” 3 The relation of this curve to the ordinary 
demand-curve may be shown as follows : Let DD X be the demand- 


/; 


1 In symbols, if y is tho ordinato of SS X , Y that of SS M , 

Ydx — xy. 

I 

8 Lot x (= OM) bo tho produce, p (= MP) tho supply-prico, or cost of pro- 
duction por unit, xp («= OMPN = OMQS ) tho total cost. Then MP = (fo)* 1 * 

(p being treated os constant) = p; MQ = £-xp (tho complete differential) 




• See Economic Journal, Vol. X., “ Producers* and Consumers* Surplus 


VOL. II. 


F F 
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curve ill our figure intersecting the supply-curve at P; DD 2 the 
curve of marginal demand prices. If the ordinate, not drawn on 
the figure, at any point on the abscissa, «/, intersects DD X at D, 
and DD 2 at Z> 2 , the area OJD x D is equal to the area of the rect- 
angle of which the base is OJ and the height OD 2 J But the area 
OJD x D represents the total utility, or, in Professor Pareto’s less 
equivocal phrase, “ ophelimity ” accruing to the customers from 
the quantity of commodity OJ (on the supposition of their obtain- 
ing it gratis). The corresponding money value is that which would 
be realised by a monopolist who practised discrimination of the 
kind defined by Professor Pigou as “ ideal ” — a conception which 
he has happily illustrated by the suggestion of a method whereby 
a monopolist of this particularly grasping type might conceivably 
touch the total value in question. 2 Accordingly, a monopolist of 
this type would push production up to, but not beyond, the point 
at which the increment to the said total value is just equal to the 
increment of total cost, that is, the point at which the curves DD 2 
and SS 2 intersect, the point T in the figure, or the point L on 
the abscissa corresponding thereto. A nobler use of the two new 
curves will presently appear. 

The moderately mathematical reader will have no difficulty in 
translating these constructions into the form which I have 
employed, above labelled £. The curve S x in Pig. 1 might be 
supposed to correspond to the curve PQR in Fig. 2, if we do not 
attend to the initial convex part of the latter curve, rather suppose 
it to start from O and be convex to ( OZ ) throughout. The 
abscissa OZ in Fig. 2 corresponding to OX in Fig. 1, the ordinate 
in Fig. 2 (e. g. a perpendicular let fall from R on OZ — not 
drawn in the figure) would correspond to the area OMPS in 
Fig. 1. What line then in Fig. 2 corresponds to the area OMQS 
in Fig. 1 ? It might be the ordinate of a certain curve derived 
from OPQR in Fig. 2 which I have indicated as pertaining to 
the regime of competition, 3 the collective supply-curve ( Oesammt - 

1 In symbols (corresponding to thoso used abovo with roforonco to supply) lot 
> / be the ordinato of DD X Y that of DD t . Then 

/>*' “ y '*- 

In the figure, DD X is intended to bo a straight lino inclined to the axis of Y at 
an angle with tangent 1. Accordingly DD t is inclined to tho vortical at an angle 
with twice that tangent. 

* Economic Journal, Vol. XIV. p. 391; Wealth and Weljure, p. 203. See 
also, with reforenco to this kind of monopoly. Economic Journal, Vol. XX. 
p. 453 (above, p. 417). 

* Defined by me. Economic Journal, Vol. XXI., E, and more fully by 
Auspitz and Lieben in their Theorie dee Preieee, p. 13. 
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angebotscurve) of Auspitz and Lieben. 1 Or rather, as we are 
not here explicitly representing the profits of the entrepreneur 
as varying with the amount of product, it is proper to take our 
curve PQR as the cost-curve ( Gesamrtitkostencurve ) with the 
interpretation (not that of Auspitz and Lieben) that the inter- 
section of any right line drawn through the origin with that curve 
designates the amount offered at the price represented by the 
inclination of the line. 2 With this interpretation the vertical 
distance defined by Auspitz and Lieben 2 as the measure of Collec- 
tive Utility ( Gemeinnutzen ) corresponds to the area DTS in our 
Fig. 1. 

I have given another construction in which the factors of 
production — in the case before us “ capital ” (= labour -f imple- 
ments x waiting) and land — appear as co-ordinates. 3 Say the 
amount of the former factor is measured along the bottom of the 
page from the left corner, while the other factor is measured 
from the same point along the left side of the page. The cost k 
of any two quantities of the factors (at prices supposed to be given) 
is measured downwards on an ordinate perpendicular to the 
plane of the paper. The corresponding amount of produce multi- 
plied by its price (which the monopolist is free to vary), say £ 
less by the cost *, gives z, the quantity which it is the object 
of the monopolist to maximise. The construction is such that z 
is measured upwards from the plane of the paper. In seeking this 
maximum the monopolist entrepreneur will describe a path on 
the plane of xy ; which will be a broken sort of path in case one 
of the factors, such as land, comparatively with the other is varied 
per saltum. This construction is applicable to a regime of com- 
petition with a little modification. We may suppose different 
entrepreneurs to move by different paths in seeking each the 
maximum of the z pertaining to him. The height of the average 
z may be regarded as small or null ; rather in deference to fact than 
as required by theory. 4 Each entrepreneur ever strives to make 
his z as great as possible. So each golfer in every match strives 
to make the difference between his score and “ bogey,” augmented 

1 The construction C thus interpreted will, I think, correspond to that which 
Mr. Flux has employed in his paper on “ Improvements and Rentability 
(Economic Journal, Vol. XV.); it being observed that lie takes cost for tno 
abscissa and product for the ordinate, as in our Fig. 1 d in 0, p. 65. 

• Op. cit., p. 370. 

• See Economic Journal, Vol. XI. p. 365. 

• On the theoretical point, see Index, s.v. Entrepreneur. As to the facts, 
almost all that is known, I believe, is well presented by Ashley in the Economic 
Journal, Vol. XX. p. 350. 
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by bis handicap, as small as possible; though on an average, in 
well regulated golf links, probably the difference between the 
score and (bogey-}- handicap) is zero, or rather — having regard to 
very bad players — on the wrong side of zero. 

So far we have supposed the curve of marginal supply prices to 
be ascending. Now let us consider a descending curve of the sort 
such as SB in Fig. 3 (see p. 437). If wo retain the supposition 
that the collective supply-curve is formed by simple addition from 
the dispositions of the individual entrepreneurs, the supply-curve 
SS' derived from SB (according to the rule above given) will be 
insignificant in a regime of competition. For it represents only 
that amount of production which at any assigned price affords to 
entrepreneurs a minimum of profit — a position of unstable equili- 
brium. But in a regime of monopoly it might well happen in 
the case represented that production might be stable at any point 
between O and O'. 1 

In order that the descending supply-curve may bo significant 
in a regime of competition it must receive a different interpreta- 
tion. The height MP now denotes as before the price at which 
the quantity OM is evoked 2 in a state of industry adapted to 
that scale of production. But what corresponds to the curve SS X 
of Fig. 1 in our first example, considered as representing the sum 
of the amounts offered by each entrepreneur at any (one) 
assigned price, is a quite different curve from SS X of Fig. 3, 
an ascending curve, the “short-period ” supply-curve. It 
is hero represented by a right line — in the neighbourhood at least 
of any point P on the supply-curve, for it may be supposed lower 
down to twist and cut the axis OY near O. The construction is 
explained in my review of Air. Cunynghame’s Geometrical 
Political Economy in the Economic Journal for 1905 (pp. 66-68). 
For the sake of convenience I virtually made the assumption 
which Professor Pigou has made on perhaps other grounds, that 
“ the price at which anybody supplies a given quantity of com- 
modity is made up by the addition of two parts, one depending 
on the quantity that the person himself supplies, and the other 
upon the quantity that the whole market collectively supplies.” 8 
The ascending part of the supply-curve SS 1 is similarly to be 
interpreted, and not as the curve SS X in Fig. 1. 

1 As noticed (with reference to the curve there employed), C, p. 73. Economic 
Journal, Vol. XXI. p. 361. 

* Defined more exactly by Professor Pigou, Economic Journal, Vol. X. p. 
368. 

• Pigou, Economic Journal, Vol. XIII. p. 21 ; the reference to u demand ” 
there mado being omitted to suit my context. 
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In Fig. 3 tho curve of marginal supply prices SBS'S , is a parabola with vertical 
axis and apso at B. If AB ■- 6 OA = 2a, OS «■ 2a 3 + 5; tho equation of tho 
curve roforred to O as origin is 

Y - 6 + i(x - 2a)*. 

From this tho expression for y tho ordinato of tho supply-curvo is obtained by 
putting 

yx = j' Ydx — bx + i** — ox* + 2 a*x. 

Whence y b + 2a* — az + ix*. Thoro is a minimum of y at tho point of 
intersection S' between tho two curves. This proporty is goncrul ; sinco 

Y - L zv ~ y + 

and accordingly when Y = y. ^ — 0. In order to construct a simplo system of 

short period supply-curves, formod by right lines with a positivo slope of 45* 
(Cp. Economic Journal, Vol. XV. p. 68). put 

y = * + ♦(*) ; 

where >p(x) ■= b + 2a* - az + Jx* — x. Then for tho equation to any lino of tho 
family, wo have 

y - * + *(*'). 

whore x' is tho abscissa of any point on tho curvo SS'S X . For instanco, when 
*' _ a( «= OM), *(x') b + lia* — a; and accordingly tho equation of tho 
corresponding lino is 

y- (b + 1|«*) - x - a; 

tho equation of a line passing through P, tho broken lino in Fig. 3. In the figure 
the unit a is takon as three-quarters of an inch, and b is token to bo half an inch. 
Accordingly, OS ( = M'Q') = 2 inches. Tho dcmnnd curvo is a right DD X 
starting from tho point D which is at the height 2 5 above tho origin. This 
demand-curvo intersects tho supply-curve at P of which tho height is lg mclioa. 
The slope of DD. with reference to tho vertical is Accordingly that of DD % is ». 
Tho intersection of DD t with SS X (not shown in the figure) is at a greater horizontal 
distance than P from the origin ; as might bo expected, tho law of increasing 
returns acting. 
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As in the case represented by Fig. 1 , we may here derive from 
the demand-curve DD X the curve of marginal demand prices DD Z . 
As there, the intersection of DD 2 with SS 2 determines the 
maximum of Producers’-}- Consumers’ Surplus, not subject to the 
condition that prices are assigned by competition. It might be 
described as the aim of a monopolist, but now a monopolist of a 
very peculiar kind, a monarch of enlightened benevolence who, 
surveying the vast plexus of transactions throughout the com- 
munity, would wish the terms to be altered in such wise as to 
increase (the money-measure of) the aggregate of satisfactions. 
This maximum of satisfaction thus aimed at transcends that whioh 
is attained by laissez-faire , the H — V of Dr. Marshall’s deep 
mathematical note xiv. The latter might be compared to the 
state of health and efficiency resulting from the practice of 
what is natural and habitual in diet and therapeutics. An arbi- 
trary departure from that practice, based on a mere association 
of ideas, like the mediaeval similia similibus, may be compared 
to crude Protectionism, as likely to do harm. But we are not 
thereby forbidden to depart from what is called natural, in a 
direction pointed out by science. One of the directions in which 
it may prove possible to improve on laissez-faire is afforded by 
Professor Pigou’s doctrine supplementing that of Dr. Marshall 
with respect to the “ limitations of the abstract doctrine of 
maximum satisfaction.” 1 The new and less abstract maximum, 
//' — V\ as we may call it, transcends the state of unrestricted 
competition of which it is sometimes said by mathematical 
hedonists, and implied by practical free traders, that " this regime 
realises the maximum of satisfaction and the minimum of sacrifice 
for each of the co-exchangists.” 2 To advance some way in the 
direction of H' — V' may be better than to have attained H — V ; 3 
just as you are higher when half-way up Mont Blanc than on the 
top of Snowdon. 

Increasing Returns. — I cannot claim to have anticipated this 
sublime use of the new curves. 4 It is relevant here as bearing on 

1 Principles oj Economics. Book V. ch. xiii. p. 467 el seq. ; roforrod to by 
Professor Pigou in tho Economic Journal, Vol. XI. p. 300. 

* I quote from H istoire dcs Doctrines Gconomiques (p. 030, ed. 2) of Gide and Riat, 
who are transcribing faithfully enough the doctrines of the mathematical 
economists. ■ Compare Pigou, Wealth and Welfare, p. 106. 

4 Tho system of co-ordinates hore called C (above, p. 430) may be adapted as 
I have indicated (Index, s.v. Increasing Returns) to tho system of long-period 
supply curve with intersecting short-period curves, proper to increasing returns 
in a competitive regime. The area DTS in Fig. 1 would then correspond 
to a line in a modified form of Fig. 2, the greatest vortical distance between two 
curves which are modifications of Auspitz and Lieben’s Collective Cost and 
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a question which I have particularly considered, the signification 
of the term “ increasing returns.” In view of much tedious dis- 
cussion in recent literature I sought to fix the meaning of that 
evasive term. I distinguished as “ primary ” and “ secondary ” 
two definitions respectively importing that an added dose of 
productive power increases (1) the marginal, or ( 2 ) the average 
produce. Among other considerations in favour of the primary 
definition, I remarked : “ When we contemplate the working of a 
competitive regime as bearing on the interest of the community, 
from the point of view of the philosophic statesman, then we 
welcome the phenomenon of Increasing Return (or deprecate its 
contrary) as tending to (or from) some quantity which it is pro- 
posed to maximise. But the criterion of such a maximum is 
analogous to our primary conception.” 1 Now the point of view 
of this philosophic statesman is exactly that of the benevolent 
monarch whom we have just imagined — except that the view of 
the latter is assisted by the new implement which has just been 
described. Accordingly, I claim Professor Pigou’s authority for 
my primary definition. To be sure, the denotation is generally 
the same for the two connotations; but not always, as we may 
see in Fig. 3, where the tract (of produce) AO' presents diminishing 
returns according to the first definition, but increasing according 
to the second. My interpretation is confirmed by Professor 
Pigou’s use of terms in the important passage, too long to quote 
in full, in Wealth and Welfare , 2 which resumes “ the general 
analysis of distribution developed by Dr. Marshall.” The “ law 
of diminishing returns to individual factors of production,” it is 
there said, “ states that the increment of product due to the 
increase by a unit of any factor of production in any industrial 
field will in general be smaller, other things remaining the same, 
the greater is the supply of that factor already employed there.” 
If I mistake not, a typical instance of this doctrine is afforded by 
our introductory lemma ; when the land being considered as con- 
stant the “ capital ” laid out thereon is increased. As shown by 
the rise of the curve SS X (considered as a short-period supply- 
curve) in Fig. 1, the increment of product due to the increase by 

Collective Utility Curves; the distanco measuring tho total utility called by thorn 
Oemeinnutzen (op. cit., p. 370). But neither they, I think, nor I proposed to 
employ this conception for tho purposo of contemplating tho ideally best dis- 
tribution of resources; for instanco, that as between two classes of industries of 
tho types pertaining to our Fig. 1 and Fig. 3 (Diminishing and Increasing Returns) 
it would bo theoretically advantageous to diminish tho output determined by 
laissez-faire in the former case and to increase it in the latter. 

1 Economic Journal, Vol. XI. p. 359. C, p. 72. 

• Part II. ch. ii. § 3. 
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a unit of “ capital ” will be smaller (in the neighbourhood at least 
of the point of equilibrium) the greater the supply of that factor 
already employed. Assuredly, the law of diminishing returns 
which such a factor fulfils is diminishing returns in the primary 
sense. Professor Pigou evidently treats that as the sense of the 
term when he does not even notice that in the same circumstances 
increasing returns in the secondary sense must prevail — initially. 
Yet the term “ increasing returns ” is largely employed in such 
a case by the leading American writers on railway and general 
economics. One whom I shall often quote as not only the latest 
but also one of the greatest of them, thus expresses himself : 
“ The law originates primarily in the fixed conditions attaching 
to the heavy capital investment — the fact, namely, that fixed 
charges up to a given point of saturation tend to remain constant 
absolutely : but become proportionately less as the volume of 
business expands. Prom this fact, therefore, rather than because 
of any marked economies of large-scale production, may it be 
affirmed that railroads offer a notable example of the law of 
increasing returns.” 1 It is in virtue of this fact that “ a railroad 
theoretically presents a clear example of an industry subject to 
the law of increasing returns.” 2 

Joint Cost. — In the case of another important term, Joint 
Supply (and its synonyms), I am disposed to accept Professor 
Pigou’s usage for the primary definition, while admitting as 
secondary the definitions sanctioned by the authority of railway 
experts. In the first section of this study I have given a general 
definition covering the cases included by the American writers ; 
but I place in a special category the cases excluded by Professor 
Pigou ; for instance, “ where the Joint Cost depends upon a 
quantity such as total weight or volume which is the sum of two 
or more items each pertaining to one of the joint products.” 3 
My typical example, clover and honey, fulfils, I think, Professor 
Pigou’s definition that “ two products are supplied jointly when a 
unit of investment expended upon increasing the normal output 
of one necessarily increases that of the other also.” 4 This is not 
evident at first sight ; for, of course, apiculture without clover 
seed would not result in an output of clover. Professor Taussig 
makes a very natural criticism when referring to Professor 
Pigou’s example of joint cost, back loading, he remarks : “ Now 

1 W. Z. Ripley, Rail-roads (1913), p. 99. 

* Op cit., p. 71 et atq. Cp. C, p. 84. 

• Economic Journal, Vol. XI. p. 560. C, p. 88. See Index, e.v. Joint Cost. 

4 Wealth and Welfare, p. 215. 
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in back loading, as in other cases where 4 discriminating * rates 
are made, it cannot be said that a railroad 4 necessarily * (I follow 
Professor Pigou’s example in italicising the word) puts on the 
market a supply of one kind of service when it supplies another 
kind. There are always some separable expenses : for example, 
in the case of back loading there are the terminal expenses and 
the extra cost of hauling a loaded train over that of an empty 
one.” 1 Ninety-nine out of a hundred critics would probably 
endorse this criticism. And they would be justified in so far as 
ninety-nine out of a hundred writers might be supposed to use 
the phrase 44 increasing the normal output ” as meaning no more 
than 44 increasing the output.” But it is not to be supposed that 
the disciple and successor of Dr. Marshall employs the term 
44 normal ” as a merely decorative epithet. Professor Pigou has, 
I think, all along very properly used 44 output ” as the output of 
something that is demanded, and has implied that the demand 
is not of an exceptional, perfectly inelastic, character. It follows 
that the output necessarily tends to be, and we may therefore say 
normally is, increased by the diminution of its marginal cost. 
Now a diminution in the marginal cost of producing a commodity 
such as the transportation of a back load is caused when new trains 
are put on — not merely to meet a temporary emergency, but as a 
permanent arrangement — to meet an increased direct traffic. 
But the marginal cost of an article transported by a returning 
44 empty ” is not similarly increased by another item in the back 
load. These statements are not affected by the existence of 
44 terminal expenses ” and the like. 

It were to be wished, perhaps, that Professor Pigou had 
expressed himself in terms less liable to misconstruction. But, in 
fact, it would not be easy to give a more unequivocal definition 
without making it either very long or very technical. For an 
explicit description which, I think, nearly covers the instances 
contemplated by Professor Pigou I again quote Professor 
Ripley : — 

44 Railroad expenditures, as Taussig clearly pointed out a 
number of years ago, afford a prime illustration of the production 
of several commodities by a single great plant simultaneously at 
joint and indistinguishable cost. The classical economists 
illustrated this law by the joint production of wool and mutton 
and of gas and coke. In both of these instances neither commodity 
could conceivably be produced alone. . . . The law of joint cost 
with reference to the production of transportation is somewhat 
1 Quarterly Journal of Economics, Vol. XXVII. (1913), p. 380. 
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different. Compare, for instance, the carriage by a railroad of 
thousands of passengers and different commodities in every 
direction, under varying conditions, singly or wholesale, slowly or 
by express, over a given set of rails every day ; with the operation 
of a great refinery, producing simultaneously kerosene, gasolene, 
lubricating oils, and greases, as well as various odd chemicals. 
Both are examples of production at joint cost, but with various 
important contrasts. In the refinery all the costs are joint. All 
the processes are interlocked. Every increase in the output of 
kerosene produces pari passu an increase of the other commodities. 
On the railroad not all, but only a part of the costs are joint, in 
such manner as has been shown. For, from the joint portion of 
its plant — roadway rails and locomotives — the railroad may 
produce transportation of different sorts quite independently. 
It may choose to especially cultivate its passenger traffic or cotton 
or coal business.” 1 

The “ important contrasts ” so clearly exhibited by Professor 
Ripley would not be materially affected if the increase of other 
commodities pari passu with kerosene required some special 
or separable expense; just as the output of copperas as a joint 
product with wire, which Professor Pigou by implication instances 
as a genuine case of joint supply , 2 requires some special cost for 
the erection of necessary sheds. 

A short but technical definition may bo based on the form of 
the (mathematical) Junction which expresses the relation between 
assigned quantities of several commodities, x, y, u, v , w , etc., 
and z, the cost of producing the whole set. Materials for the 
construction of such a definition may be found on a former page.* 
There may be some doubt as to where the line should be drawn 
which separates the primary from the secondary definition of 
Joint Cost. But there can be no doubt that it should bo drawn 
well above the case in which the total cost z is related to the 
quantities of the products simply as a function of their sum : that 
is, in the manner below indicated by a quotation from Professor 
Pigou. I apply the term “ sum ” to the addition of adjusted units 
(like those below supposed for pease and beans), ordinary (e.g., 
avoirdupois) units each multiplied by a proper coefficient corre- 
sponding to special costs . 4 The ground of the distinction lies 

1 Op, cit., p. 67. 

* Wealth and Welfare, p. 299, note 1. 

* C, p. 88 et seq. 

4 The bearing of Joint Cost proper on the power of predicting competitive 
price may be illustrated by supposing that normal equilibrium, after having been 
reached, is disturbed by a change in demand for each of two commodities ; and 
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herein, I think, that in the case of joint cost proper we cannot, and 
in other case we can (theoretically), predict the relative charges 
for the different commodities without regard to the relative 
demand for the commodities. 

“ Cost of Sendee ” Principle. — But the question what is the 
proper or primary definition of the term Joint Cost is itself of 
secondary interest. Professor Pigou will perhaps allow the 
Americans to have their terminology if they will concede to him his 
propositions. The main issue, of far deeper importance than the 
definition of a word, is whether Professor Pigou is right in con- 
cluding that, in the regulation of railways, discrimination or the 
“ value of service ” principle should, after an initial — probably 
brief — stage, give place to the “ cost of service ” principle . 1 

First appearances, it must be admitted, are against Professor 
Pigou. Using terms in a strange sense, and accusing distin- 
guished economists of common fallacies, ho propounds a thesis 
contradicting the doctrine of the highest authorities on railway 
economics. What though in power of mathematical reasoning he 
wields a bow which few can bend ! Does he not aim with it at 
the clouds ? An airship, indeed, would seem to be just the object 
which he has in view. For his refined reasonings would be 
admittedly sound if all transportation was effected by flying- 
machines. For then presumably each flying-machine might be 
worked to the full for one kind of traffic only. The case would in 
this respect resemble that of those railways for which discrimina- 
tion is not claimed, where “ each has in the main its own expenses 

observing the effect according ns Joint Cost propor is absent or present. Lot tho 
cost, z , «= F(T), whore (1) T — ax + by + cu + .... and x, y, u... are assignod 
quantities of tho commodities designated X, Y, U.... Then tho rospoctive 
prices, in competitive equilibrium, of tho commodities X, Y, U are F'(7')a, 
F'(T)b, F'(T)c.... Now let a change in tho demand for X and Y occur. Then in 
goneral thoro will bo a change in volume affecting cost. " Cost is unknown until 
volumo is ascertained," as Professor Ripley well says (/oc. cit.). Hut in the case 
before us tho effect on prico may well bo small, if thoro aro many commodities; 
tho now sot of prices being F'(T + At)a, F {T + dt)b.... At any rate tho relative 
prices, tho ratios in which tho total charge is distributed among tho different 
commodities, aro unchanged. (Compare Marshall, Principle e of Economice , 
Mathematical Note xvii., par. 1.) Next (2) lot T = ax + 2hzy + by + cu +.... 
Now when x and y are “ interlocked,” to borrow a phrase from Professor Ripley, 
tho prices aro no longor as independent of tho quantities os boforo. Tho now 
prico of X is now F'(T + AT)[(a + 2 h(y + Ay)] and tho now price of Y is F'(7' + 
AT)[a + 2 h(x + Ax)]. It is evident that tho prediction of tho prices from tho 
costs is not such a simplo affair as before. Onco more (3) lot T = ax* -f- by* + •••» 
or more generally T = <p{x) + +(y) + x(“)- Tho disturbed prico of each com- 
modity will now involve, in a more disturbing manner than in caso ( 1 ), the quantity 
of that commodity. But it will not do so in tho samo way as in (2). It is a mco 
question whether this caso should bo described as Joint Cost proper. 

1 Wealth and Welfare , p. 234, and context. 
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of operation as well as its own road-bed and other plant." 1 But, 
as it is, “ the freight service of a railway comprises the carriage 
of all kinds of goods simultaneously from the most valuable high- 
priced commodities, such as 6ilk and satins, down to lumber, 
coal, cement, and even sand." 2 

Such are the first appearances. But on reflection, in the light 
of the principles which have been above recalled, it will be dis- 
cerned that if the flying-machines are perfectly competitive, no 
essential difference is introduced by their having mixed loads; 
supposing, with Professor Pigou, that “ a unit of investment is 
responsible either for x units of one kind and y units of the other, 
or for (x h) units of the first kind and no units of the second, 
or for no units of the first kind and (y -f- k) units of the second." 3 
Thus, in our introductory Lemma, 4 * suppose that the produce in 
wheat is destined for different kinds of cakes and bread. The 
price of a unit of wheat for different destinations would still be 
the same. And if the same ground is equally suitable for pease 
and beans — joint effects in the way of rotation of crops being 
abstracted — then if the prime costs (in the sense explained) 
of (properly assigned) units of pease and beans are the same, the 
same will bo the selling price for pease and beans (of units so 
assigned). The orthodox economist stating this familiar doctrine 
would not bo put off by the affirmation that a great part of the 
cost was indeterminate, being joint for all the products in large 
part ; that it is impossible to allocate the amount proper to each 
product. This objection might be made to Professor Wieser’s 
doctrine of “ imputation ” ; 6 or to the pretension, censured by 
Mill, of assigning, in a philosophical sense, the amount due to 
each of two concurrent causes — like the blades of a pair of 
scissors. But this indeterminateness is quite consistent with the 
determination of value in exchange — proportioned to marginal 
cost — in a regime of perfect competition. But the prices so deter- 
mined, according to the received theory, afford a maximum of 
advantage to producers and consumers. A similar maximum of 
advantage must be ascribed to the charges for mixed loads 
which would be adopted by airships conceived as sufficiently 

1 Taussig, Quarterly Journal of Economics, Vol. XXVII. p. 379: and op, p. 
380. 

* Ripley, op. cit., p. 169. 

* Wealth and Welfare, p. 218. 

4 Above, p. 431 et seq. 

* Referred to by Marshall, Principles of Economics, p. 393 (6th edition), and 

unfavourably reviewed by the present writer in the Economic Joubnal, VoL IV. 
p. 281 (III, p. 60 et seq). 
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numerous to realise perfect competition. Railways, indeed, cannot 
be conceived so numerous as to bring about that scale of charges 
through the play of competition; but it is to bo believed that 
maximum advantage would bo attained if there could be imposed 
by authority in this case that proportion of charge to marginal 
cost which is known in other cases to have that desirable result. 

I must confess to have countenanced an erroneous view in this 
matter. Concerned mainly with monopol}', I incidentally mis- 
stated a law of competition. I argued that in general a single 
undiscriminated price might bo replaced by two (or more) dis- 
criminated prices with advantage both to the (monopolist) 
producer and the customer. For any value of monopolistic 
revenue or any value of customers' benefit assigned at random the 
maximum of advantage to the other party will be realised not by 
a unique price, but by discrimination. But I omitted to notice 
that the case in which the initial unique price (or the assigned 
amount of advantage to one party) is that which occurs in a 
regime of perfect competition is a particular limiting case of which 
the statement generally probable is known not to be true. The 
general reasoning breaks down when we suppose the initial 
(unique) price of two commodities to be equal to the (equal) 
marginal cost of each . 1 In this case if any neighbouring system 
of discriminating prices be assumed, it will be the interest of one 
or both parties to return to the unique price. 

I subscribe, then, to Professor Pigou’s thesis; but with two 
considerable reservations, pointed out by Professor Pigou himself. 

1 It was shown in a provious paper (C, p- 412) that if 6 is the undis- 
criminated monopoly price of two articles (or species of tho snmo article), 
and 6(1 -f- t) x )b (Id- v s ) aro any two discriminating prices in tho neighbour- 
hood of 6; then tho curvo ropresonting that tho Customers* Surplus (considered 
us u function of and »;,) is constant (tho same os what it was whom?, and 
oach =■ 0) and tho (likowiso interpreted) curvo of Constant Producers' .Surplus 
intersect, in such wise that it is in goneral possible to adopt a system of 
discriminating prices which will bo bettor both for tho producer and tho customor 
than tho undiscriminated prico 6. It is supposed (in tho absenco of joint cost) 
that tho cost of production is tho sum of two costs each a function of (tho amount 
of) one of tho products ( loc . cit., p. 423); or moro generally a function of the sum 
(or of a linoar function) of tho quantities produced (above, p. 413, note). I ho pro- 
position remains true in general when by 6 wo understand not only tho monopoly 
prico, but any uniquo prico for tho two articles. Hut in tho particular caso when 
tho marginal cost of producing tho amounts saleable at tho uniquo prico 6 is just 
equal to 6 tho proposition breaks down ; tho curves do not intersect, but touch 
at tho point (» 7 X = 0 v* = 0), in such wiso that it is not possible to move off from 
that point in a direction advantageous to both parties. It should bo observe 
that tho existence of a maximum at this point is not inconsistent with tho possi- 
bility that somo other point represents greater advantogo both to producer one 
customers, as suggostod in tho text (p. 438). [But soe Prefatory note to u, 
Vol. I. p. 100.] 



446 


MATHEMATICAL ECONOMICS 


Firstly, if a railway cannot be made to pay with rates and fares 
assigned on the principle of cost of service, it is better that it 
should practise discrimination than that it should not exist. More 
generally, let it be supposed possible to operate the railways of a 
country so that the marginal cost of each ton-mile is the same. 
Then the maximum of the type H — V is attained. But it may be 
better to pursue the type H' — V f by employing discrimination 
so as to increase the output of transport for which the demand is 
very extensible, and where the advantages of increasing returns 
are thereby secured. It might be one of the exceptions to the 
general rule that there should be equality of “ marginal net 
products ” in order to secure maximum satisfaction . 1 No doubt 
the conditions are a priori improbable . 2 But there is specific 
evidence of high authority for their existence ; so far as we may 
thus interpret the dicta of the experts, such as “ Much of this 
business is made possible only by special rates adapted to the case 
in hand. A higher rate . . . would kill the business." “ To 
compel each of these classes of goods [silk and satin, . . . cement, 
and even sand] to bear its proportionate share of the cost of 
carriage would at once preclude the possibility of transporting 
low-priced goods at all." 3 The testimony of high authorities 
would, no doubt, carry even greater weight if it should be repeated 
with a full recognition of the a priori improbability to which 
Professor Pigou has called attention. 

Secondly, let it be granted that the cost of service principle, 
the system of charges which would be realised by perfect competi- 
tion, is ideally the best. Yet with regard to a system so complex, 
how can we ascertain in the absence of competition what charges 
would be fixed by competition ? The attempts to do so for railway 
rates have often proved ludicrous. They remind one of the pre- 
tension sometimes made by politicians to tell us what some dead 
chief — Mr. Gladstone or Lord Beaconsfield — would have thought 
about a measure which was never before them. The defunct 
authority ought at most to be invoked only to sanction a general 
line of policy, not to furnish details such as, say, the items of a 
tariff. As Professor Pigou says : “ It is plain that anything in 
the nature of exact imitation of simple competition is almost 
impossible to attain." . . . “ A considerable gap between the 
ideal and the actual is likely to remain." 4 

1 Cp. Wealth and Welfare, p. 107. * Op. cit., p. 211 et eeq. 

2 Riploy, Railroads, pp. 152, 168 el passim. Tho dynamic uso of discrimina- 
tion claimed by Professor Riploy would, I think, bo admitted by Professor Pigou 
os pertaining to an initial state (op. cit., p. 234). 

4 Op. cit., p. 265 et seq. 
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The impracticability of the cost of service principle seems to 
be largely the ground on which it is dethroned by leading 
economists from the sovereignty which it might otherwise claim. 
Professor Ripley begins : “ There can be no question that for an 
indispensable public service like transportation, conducted under 
monopolistic conditions, the ideal system of charges would be to 
ascertain the cost of each service rendered and to allow a reason- 
able margin of profit over and above this amount.” 1 But he goes 
on, in view of the difficulty of ascertaining those charges, to 
attribute a position of collateral supremacy to the principle of 
value of service : “ Two general theories governing the rates 

chargeable by railways are entertained, known respectively as 
cost of service and value of service. . . . Neither of these views 
[pertaining to the two theories] is entirely sound by itself. Both 
have large elements of truth in them. Each qualifies the other.” 2 
“ Our final conclusion then must be this : That both principles 
are of equal importance, and that both must bo continually 
invoked as a check upon each other.” 3 

These dicta no doubt embody the highest practical wisdom. 
And it is perhaps vain to desiderate that the limits of these prac- 
tical principles should be defined more closely by reference to the 
more general conditions of welfare, the “ equality of marginal net 
products,” or the still more ideal principle that the money measure 
of economic satisfactions should be as great as possible. 

Theory of Limited Monopoly . — Nor do I attempt here to 
formulate the relation between the cost of service principle and 
the mixed modes of monopoly which I have elsewhere discussed. 
Suffice it to submit that in the present state of scientific opinion 
about the subject those discussions seem not otiose. In this 
part of the work I have obtained support from the adjacency of 
Professor Pigou’s constructions at two points. First, ho lends 
countenance to the use of a right line for the demand-curve as a 
device for exploring the probabilities of more concrete cases ; 
though he himself seems to use the construction chiefly for the 
6ake of convenience. 4 I am fortified in the assumption that the 
right line may be provisionally taken as the type of the demand- 
curve pertaining to the customers of a railway company. 6 I am 

* °P- c *-. P- 168. » Op. cit., pp. 1GG, 1G7. 9 Op. cit., p. 184. 

M Onco at least to show that as there is nothing knowablo in this simple case, 
our ignorance would not bo lightened ” by abandoning the assumption of 

linearity (p. 107 ). 

‘ But the claim which I have mado in favour of tho right lino that it is inter- 
mediate between tho convexity predicated by Dupuit and tho concavity predicated 
Gy Professor Pigou (Economic Journal, Vol. XXIII. p. 05) must be rotractod. 
tt was based on a misinterpretation of Professor Pigou's doctrine concerning tho 
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therefore confirmed in the deduction that discrimination accom- 
panied with a moderate control is likely to be better, both for the 
customers and the monopolist, than monopoly forbidden to 
discriminate . 1 

In this and other theories I have largely employed a sort of 
Probability which has been described in this journal as a 'priori? 
and elsewhere perhaps more unequivocally as “ unverified.” This 
species of probable inference bears to the more solid parts of 
statistics and economies a relation something like that which 
Adam Smith has pointed out between literary and mathematical 
compositions. The authors of the latter kind, he says, “ may 
have the most perfect assurance both of the truth and importance 
of their discoveries ” ; and accordingly they are, much more than 
the others, “ indifferent about the reception which they may meet 
from the public.” 3 Now the unverified or non-statistical part of 
Probabilities, though it is but common sense reduced to formula, 
yet is not so commonly recognised, not so obviously objective, 
but that those who employ it should desiderate the approbation 
of good authorities.” This sort of confirmation is largely afforded 
by Professor Pigou, who employs this sort of inference repeatedly 
and with respect to the most momentous interests . 4 

The problem in my second section, which comes nearest to 
one of those which Professor Pigou has handled, is that which 
relates to the effects of discrimination in a regime of monopoly . 6 
Supposing with him that the law of demand is linear, and that 
the law of constant return holds, I find with him that the mono- 
polist will produce the same quantity after discrimination as 
before . 0 But I have not attended particularly to the alteration 


third differential of utility (Industrial Peace, p. 70). I forgot that tho thoorom 
rolated not to a particular commodity, such ns railway sorvico, but to raonoy 
incomo, being in fact an improved version of what I had myself (Economic 
Journal, VoI. VII. p. G£*9) described as “ tho circumstance that as tho incomo is 
increased by equal increments tho differences botwoon tho successive increments 
of utility become less.” My misapplication of tho doctrino was facilitated by a 
misprint in Professor Pigou’s statement of it. 

1 C. P- 412 et seq. 

• Seo Index, s.v. Probability. 

• Theory of Moral Sentiments, Part III. ch. ii. 

4 See Index, s.v. Pigou. 

6 Wealth and Welfare, p. 210. 

• From tho equations indicated at p. 44G cl scq. in tho Economic Journai., 
Vol. XX., it appears that if and are the proportional deviations of the output 
in consequence of discrimination from what it was beforo discrimination 

«'i + (1 + BWx — (1 — B)v\ =■ 0, 

whore V ' i0/(l + 0 ), v\ = + ifl/(l - 0 ) 
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of the output; which, as pointed out by Professor Pigou, has 
not the significance in a regime of monopoly which it has in one 
of competition . 1 He uses it here only as a stepping-stone towards 
a qu cesitum which I have sought more directly. 

The only other remark which seems called for in connection 
with the problems in ray second section is that they are not 
open to the criticism which has lately been directed against 
Professor Pigou as one “ trained in the mathematical school,” and 
accordingly applying a well-rounded theory of monopoly which 
does not take account of the incompleteness characterising 
monopoly in the concrete . 2 My conception of a monopolist seeking 
a maximum of gain, subject to limitations imposed by the threat 
of competition, by public spirit (or State control), admits, I 
think, of degrees much clearer than the expressions commonly 
employed in a similar connection, such as “ equal sacrifice,” or 
“ not charging what the traffic will not bear.” 3 Not that I mean 
to endorse the criticism as applicable to Professor Pigou. A sense 
of continuity is not likely to be wanting in the follower of him 
whoso motto is Natura non facit sallum. 

1 Loc. cit., § 17. 

2 Quarterly Journal of Economics, Vol. XXVII. (1013), p. 384. 

* Soo G, pp. 180, 189, ci passim. 
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ON SOME THEORIES DUE TO PARETO, ZAWADSKI, 
W. E. JOHNSON AND OTHERS 

[These “ Recent Contributions to Mathematical Economics ” 
(as they were entitled when published in the EcoNomc Journal, 
March and June 1915) are divided, not very sharply, according to a 
distinction suggested by some of the writers reviewed, into two 
parts dealing respectively with the general theory of economic equi- 
libriumand “ tentative applications of mathematical economics out- 
side the general theory of equilibrium.” To the first class belong 
Mr. W. E. Johnson’s original representation of supply and demand 
free from a certain particularity which confines the usual repre- 
sentations ; also the analogy which is drawn between Producers’ 
and Consumers’ surplus; and the treatment of utility or satisfac- 
tion as an object of economic science with the countenance of the 
great mathematician Poincar£. But wo can hardly describe as 
belonging to the general theory of economic equilibrium a curiosum 
which is pointed out by Zawadski after Pareto and independently 
by Mr. W. E. Johnson : namely, that where the demand for com- 
modities is correlated (in the way of rivalry) a rise in the price 
of one of the articles (due to a tax, for instance) may cause an 
increase in the consumption of that article. The proposition 
should rather be referred to the chapter of tentatives, if it can be 
supposed to have a bearing on practice. More important examples 
of applied — or applicable — mathematical economics are afforded 
by Professor Pigou’s theory that production tends to be a 
maximum when the marginal productivity is equal in every 
branch ; his proof that the elasticity of the demand for common 
labour is in general highly elastic — a tenet favourable to Free 
Trade; his doctrine of Joint Cost, showing that the “Cost of 
Service ” principle — the rule proper to simple Competition — is 
appropriate in cases which had previously been supposed subject 
to the rule of “ What the traffic will bear.”J 
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RECENT CONTRIBUTIONS TO MATHEMATICAL 

ECONOMICS 

Thtorie Mathcmatique de V E change. Antonio Osorio. Ave 
une introduction de Vilfredo Pareto. Traduit par Jos 
D’Almada. (Paris : Giard. 1913.) 

Principes d' Economic Pure. La Thcorie de V E change sous le 
regime de la libre concurrence. E. Antonelli. (Paris : 
Riviere. 1914.) 

Les JUathhnatiques appliquies d V Economic Politique. YV. E. 

Zawadski. (Paris: Riviere. 1914.) 

The Vagaries of Recent Political Economy. Professor J. S. 

Nicholson. ( Quarterly Review , October, 1913.) 

The Pure Theory of Utility Curves. W. E. Johnson. ( Economic 
Journal, December, 1913.) 

Contributo alia Teoria dell' Offcrta a costi congiunti. Marco 
Eanno. (Rome : Athenaeum Supplement to Giornale degli 
Economisti, October, 1914.) 

The purport of these pages is to report the progress in mathe- 
matical economics which may have been made since last a con- 
tribution to the subject was noticed in the Economic Journal, 
namely, June 1913. We do not define the limits of the subject 
strictly. “ To clear up the relations of fundamental economic 
conceptions ” — in the words applied by one of our authors to the 
work of Cournot and his successors — is no doubt the principal 
achievement, but we are not prepared to say that it is the only 
hopeful employment, of mathematical economics. We do not, 
with M. Antonelli, restrict the subject to what he and other of 
our authors describe as the general theory of economic equili- 
brium. We rather follow M. Zawadski, who indeed makes that 
general theory his main object, yet adds a chapter on “tentative 
applications of mathematical economics outside the general 
theory of equilibrium. '* So we in our first and main section will 
confine ourselves to the commonly recognised territory., the 
domain proper, of our science ; but in a supplementary second 
section we shall examine the zone of influence extending beyond 
that territory. 


Section I. 

The subject of this section may be broken up — anatomically 
so to speak and for the purpose of demonstration, though not in 
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life and fact — into three parts. Firstly , we shall consider the 
pure theory of exchange, making abstraction of the concrete 
fact that most things exchanged have been produced. Secondly , 
we shall introduce the circumstance of production and observe 
what progress has been made in what has been called the Mechanics 
of Industry. Corresponding to the role of Energy in the theory 
of Mechanics is the predominance of utility or satisfaction in 
mathematical economics. The conception is indeed immanent 
in all our reasonings ; but it may be artificially isolated for special 
consideration in a third sub-section. 

(1) Theory of Ea change. — This part of the subject has received 
special attention from three of our authors. Their predilection 
and success may be traced to the influence of the economist who 
first stated the theory of exchange in all its generality, L6on 
Walras. M. Antonclli’s work, indeed, may be regarded as an 
abridgment of Walras’s Elements d' Economic pure ; a task which 
the illustrious author himself had commenced. This work of a 
disciple is valuable ns a clear and simple exposition of the founder’s 
doctrine. M. Osorio’s treatise is based not only on the work 
of Walras, but also on that of his distinguished successor, Pro- 
fessor Pareto. The treatise is, we may be sure, a most valuable 
addition to the economic literature of Portugal. The translation 
into French has to encounter the formidable rivalry of the original 
writers. To what extent the free adaptations of their theories 
are to be considered improvements will depend partly on the 
concurrence of the reader with M. Osorio in attributing 
“ extreme concision ” to “ Walras’s and Pareto’s deductions.” 
M. Zawadski also is deeply imbued with the doctrines of 
those original writers. But he is not bound to adopt the 
words of any master. He views the school of Lausanne in just 
relation to other schools, of which he had taken a comprehensive 
survey. 

In his statement of the problem M. Zawadski makes an 
assumption about the data which we regard as important. For 
the purpose of the abstract theory — which ‘‘affords an approximate 
image of the real phenomenon ” — we should think of “ dealers 
who often meet having each at his disposal [porteurs de ] about 
the same quantity of goods ” (p. 200). Again, “ the economic 
tendencies imaged by the abstract theory are the more decided 
(plus prononcees) the more the phenomena are regular, continually 
repeated under analogous conditions ” (p. 201). And again, with 
special reference to production : “ Only transactions frequently 
repeated under analogous circumstances can present a certain 
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character of regularity, so it is only to these that our theory is 
in general applicable ” (p. 215). 1 

M. Zawadski is also happy in his view of the function of 
money, or, in Walras’s more general terminology, numeraire, in a 
theoretical market. He starts with the assumption that one out 
of m commodities plays the part of money, and so in a perfect 
market there are (m — 1 ) prices; but he does not regard this 
proposition as axiomatic, rather as deducible (by way of 
“arbitrage”) from a greater number, conceivably m(m — 1), 
rates-of -exchange between different commodities (p. 134 , p. 124 ). 
We may add that even the existence of a uniform rate-of -exchange 
between any two commodities is perhaps not so much axiomatic 
as deducible from the process of competition in a perfect market 
(X. 85). 2 

However this may be, we incur no serious loss of generality 
in postulating that one out of the m commodities acts the part 
of numeraire. If there are n individuals each buying or selling 
any number of the m commodities, it is beautifully shown that 
to determine the state of equilibrium there are given as many 
equations as there are unknown quantities, namely, the (?n — 1 ) 
prices and the amounts of each commodity (including the money) 
acquired positively or negatively, so to speak, by each of the 
n individuals — mn (in addition to the said ?n — 1 ) quantities — on 
the ideal supposition of each individual dealing in all the com- 
modities. Here, as throughout his work, AI. Zawadski appears 
to us to present the cream of Walras’s and Pareto’s thoughts. 

He justly claims for Walras priority with respect to the general 
theory of exchange. But he appears to us to do less than justice 
to the doyen of English economists when he suggests that the 
interdependence of economic quantities is not recognised in the 
Principles of Economics (Zawadski, p. 307). Surely Dr. Marshall 
has adequately presented this great truth in passages relating to 
“joint demand” and “composite demand,” to “joint supply” 
and “composite supply”; for instance, in Note XXI. of his 
Mathematical Appendix. There Dr. Marshall affi rms that car- 
dinal principle which is the main outcome of Walras’s teaching : 

1 A cognate conception lias thus been expressed (sco B. I., p. 40) in relation 
to tho labour-market : " On the first day a set of hirings is made which proves not 
to bo in accordance with tho dispositions of the parties. These contracts terminat- 
>ng with tho day, tho parties encounter each other tho following day, with dis- 
positions tho eamo as on tho first day — like combatants armia anit/iie'jue refeeti — 
in all respects as thoy wore at tho beginning of tho first encounter, except that they 
iavo obtained by experience tho knowledge that tho system of bargains entered 
into on tho first occasion docs not fit tho real dispositions of the parties.” 

The references of this form relate to tho list of writings given below at p. 477. 
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“ However complex the problem may become, we can see that it 
is theoretically determinate, because the number of unknowns 
is exactly equal to the number of equations which we attain.” 
In the text to which that note refers and in many other passages 1 
Dr. Marshall reaffirms the interdependence in question. He is 
quite aware that a demand-curve representing the connection 
between two economic quantities — in particular price and the 
amount demanded — may become less serviceable than usual — 
may, for instance, ascend with a rise of price — when the com- 
modity demanded is related in a certain peculiar and exceptional 
way to some other commodity. 2 But he is also aware that “ there 
are very few practical problems in which the corrections to be 
made under this head would be of any practical importance.” 
He does not think it necessary to repeat continually that ” the 
neglected elements would generally belong to the second order 
of quantities.” In short, he appears to have assigned to the 
doctrine just the amount of space which is due to it in a treatise 
not primarily concerned with mathematical abstractions. 

The sin of omission is with more plausibility imputed to 
professedly mathematical writers. In M. Zawadski’s otherwise 
too flattering notice of some articles dealing with Monopoly which 
have appeared in this Journal there is made — by implication and 
cross-reference — an objection apparently identical with that to 
which we have alluded. The “ superiority of Pareto’s solution ” 
(p. 203) over Cournot’s is affirmed on grounds apparently common 
to Cournot’s Recherches and the Articles in question. With 
respect to Cournot’s equation for the determination of price in 
a regime of monopoly 3 it is objected : ” It is not this equation 
by itself which determines the price of the commodity by itself, 
but it is this equation simultaneously with all the others pertain- 
ing to the system which determines all the prices and all the 
quantities exchanged ” (p. 303). “ The demand [‘ debit ’] for a 

commodity is a function not simply of its price, but also of the 
quantities bought and the prices of the other products. These 
latter cannot be considered constant, theoretically at least, when 
the corresponding magnitudes relative to the first commodity are 
varied ” (p. 68, note ; compare p. 60, note). The dilemma stated 
with respect to the use of plane curves appears, therefore, to 
be applicable here. Either “ the other economic quantities 

1 Soe, in particular. Principles of Economics, 6th edition, pp. 100, 106, 130. 
132. 

* See below, pp. 460, 479. 

* = 0, in M. Zawadski’s notation. 
dp 9 


PARETO. ZAWADSKT. W. E. JOHNSON AND OTHERS 


455 


exercise no influence on (lie quantities offered or demanded [of 
the quantity under consideration] ” ; or “ the other quantities arc 
constant ” (p. 290). We are not concerned to defend Cournot — 
“ Deorum injuriae Biis curao ”; but we demur to the description 
as applicable to the articles in the Economic Journal. In the 
first of them (IV. 50, 234) the transactions contemplated are thus 
typified : “ Suppose three islands. A, B, C, engaged in this sort 
of international trade. A imports from B goods for the manu- 
facture of which B has to import materials from C.” The con- 
sumers in A, forming a monopoly, dictate the price of the goods 
which, regard being had to the quantity of imports forthcoming 
at each price, affords the greatest advantage to the monopolist 
purchaser. It is not assumed that the other economic magnitudes, 
such as the price and quantity of the materials imported from C, 
have no influence on the price of the product exported from B. 
nor that they remain constant. 1 On the contrary, attention is 
directed to the influence of the other quantities. In short, the 
dilemma is escaped by the process which M. Za wad. ski describes 
as the “third eventuality” (/oc. c/7., note); the relation between 
the price and the oiler is determined by the elimination of the 
“ other quantities.” The example is no doubt a particular case. 
The monopolist is a buyer ; and the total quantity of the factors 
of production is for a purpose in hand supposed constant. Com- 
plications of demand and supply arc expressly abstracted ; “ corre- 
lation of supply or demand not being now supposed ” (V. 234). 
That complication is, however, mentioned in the immediate 
context ; and elsewhere in the scries of papers referred to has been 
frequently, in the view of some inordinately, recognised. Alto- 
gether the example of the principle on which monopoly price is 
determined may be taken as fairly representative. 

We do not expect that our author will press his objections to 
the “ third eventuality ” — the elimination of the economic 
quantities other than the one which is immediately under the 
control of the economist — when it is explained that the process 
is virtually equivalent to “ Pareto’s Solution ” (Zawadski, p. 202, 
last par. ; p. 220 , last par.) ; abridged, it may be, for the purposes 
of practice or exposition. We do not suppose that there is any 
substantial difference between our author’s position and our own. 
We quite agree with him in holding that when complicated 

1 Sco (VI.) referred to in the Economic Journal (V.). The monopolist 
purchaser there considered (p. 19) " will go on varying />, ’* (the price of the ortic - 
purchased corresponding to M. Zawadaki's p M ) directly, and indirectly p, [the 
price of the factor of production, ono of M. Zawadski a " other economic 
quantities ’*] by means of on equation which might bo used for eliminating Pt 
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eliminations of “ other economic quantities " are necessary, "the 
process would leave us in the most complete ignorance of even the 
elementary properties [such as, we presume, the descending 
character of the demand curve] of the resulting functions " ( loc . 
cit.y p. 300). We notice with complete approval his tacit postulate 
that something more than theoretical determinateness, “ certain 
additional properties of the functions," as he elsewhere says 
(p. 165), may reasonably be looked for. In this connection he 
has some very wise observations, which we have not space to 
transcribe, on the possibilities and limits of mathematical 
economics (loc. cit. and p. 187). We gather that it is not the only, 
though a principal, use of this study to show that there exists a 
determinate solution of the problems, the equations being neither 
more nor less in number than the unknowns. Even with reference 
to the “ general theory of equilibrium," even in the limited and 
recognised sphere to which our first section is restricted, some 
additional propositions may be expected, some laws of contract 
(I. 146) which might be available in practice if we only had corre- 
sponding minor premises. Such hypothetical applications are 
presented by M. Zawadski in his section on the laws of individual 
demand and offer (pp. 180-187), and by Mr. Johnson in his article 
on Utility-curves. We shall endeavour to present some salient 
features of these theories, without attempting to make an abstract 
of writings which hardly admit of compression — one of them 
being adequately, and the other exceedingly concise. Comments 
and corollaries, more than copies, will be offered. 

Wo may begin by recalling the construction which Dr. 
Marshall employed many years ago to illustrate the theory of 
international trade. 1 Let the amount of goods imported by a 
country (such as the " cloth " of Mill’s example) be X, and let 
the equivalent amount of exports (such as " linen ") be Y. A 
point ( X , }') represents an international exchange ; the inclination 
(to one of the axes) of the line joining the point to the origin • 
represents the rate of exchange between exports and imports. 
The Demand-and-Supply Curve pertaining to a country is the 
locus of points at which trade may be in equilibrium. Subsequent 
writers have applied the construction to exchange in general ; 
and in particular to the case now under consideration, exchange 
without reference to production. It has been shown that the 

1 In tho papers put undor contribution by Pantalooni in his Principii di 
Economica Pura. They may bo seen, as wo are informed by tho learned M. 
Zawadski, in tho Goldsmiths* Library at tho University of London. Tho con- 
struction is reproduced and discussed in tho Economic Journal (IX. (b). Cp. 
VIII. 70). Sec below, p. 477. 
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Demand-and-Supply Curve may be regarded as the locus of points 
at which a straight line passing through the origin touches an 
indifference-curve : that curve being the locus of points represent- 
ing bargains between which there is nothing to choose. To fix 
the ideas wc might suppose the indifference-curves to consist of 
concentric circles with centre C in Fig. 1. The person to whom 
the construction relates— conceivably a typical individual — 
desires always (or at least for all the cases which our construction 
is apt to represent, say the space bounded by the axes through O 
and, on the right, by a perpendicular through C) to pass from 
any point at which he may be placed to another on an indifference- 
curve nearer the centre. But he has no interest in the change 



Fio. 1. 


of terms represented by movement from one point to another on 
the same indiflerencc-curve. The curves thus defined arc also 
and will here usually be called “ utility-curves.” 

Now let X be an addition to an initial quantity x a , and likewise 
Y be subtracted from y a \ x 0 and y„ being the co-ordinates of O 
relatively to an origin below and left of O, say the left corner 
at the bottom of the page. Let a* (measured from that origin) 
= Xo H- X ; y = yo — Y. Then in order to represent in terms of 
x and y the scries of bargains which have been above described, 
it is proper to substitute for any point at a distance Y above the 
horizontal through O a point at the same distance below that 
horizontal (the horizontal distance from O, viz. X, remaining 
unchanged). Thus the utility-curves in the transferred construc- 
tion will consist of concentric circles about a centre C' (which is 
above the horizontal through O). 
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The convexity (towards the axes of x and y) of the utility- 
curves which are thus presented is not accidental ; it is an im- 
portant essential property. It follows from the axiomatic, or 
at least commonly experienced, circumstance that an individual 
possessing x Q of one commodity and y 0 of another will in general 
find it his interest to give some of one commodity in exchange for 
some of the other; and that if there is fixed rate of exchange 
between the commodities there will be a point x , y at which it 
will just cease to be to his interest to exchange at this rate. 
Accordingly at that point, as shown in the figure, the utility-curve 
must be convex to the line O o representing the rate of exchange 
— the “ price-line ” in Mr. Johnson’s phrase — and accordingly, as 
(he line descends from left to right, convex to the axes of x and y . 
say, as before, the bottom and the left edge of the page. 
In the figure the transaction represented is the giving of some 
of commodity ( y ) in exchange for some of commodity (x ). 1 But 
if the initial amounts are represented by some point on the same 
price-line below O, say o, p would still be that point at which" 
the individual would cease to do business at the assigned rate. 

The analytic condition that the utility-curve should be convex 
brings into view a nice distinction, of which Mr. Johnson makes 
much use. In discussing his theories we would gladly imitate the 
parsimony of symbols practised by another of our authors. We 
should like to draw the line at partial differential coefficients . 2 But 
unfortunately the reasoning turns mainly on the conceptions con- 
noted by those coefficients. To avoid the use of the appropriate 
symbols would be open to the criticism which Todhunter has 
passed on that section of Laplace’s introduction to his Theory of 
Probabilities in which, for the benefit of the general reader, the 
operations of the higher mathematics are expressed in ordinary 
language. Todhunter describes the section as “ a complete waste 
of space.” “ It would not be intelligible to a reader unless he 
were able to master the mathematical theory delivered in its 
appropriate symbolical language, and in that case the section 
would be entirely superfluous.” 3 We can only practise 
temperance, not abstinence, in the matter of symbols. 

Let f (x, y) ( =u) = constant be the equation to a utility curve. 
The slope of the tangent at any point x, y on the curve is 

‘ Tho genus, as distinguished from a quantity of a commodity, is expressed by 
the use of brackets. 

a More exactly partial finite differences — differences not always very small, 
absolutely or relatively to the variable (e.g.. x ) to which the difference (Aar) 
relates (XI. 565). 

• History of Probabilities, p. 497. 
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ff-) where the bracketed differential coefficients are 


\r7.v^ / W*// 

partial. The condition that the curve should be convex (to the 
axes) at the point (.r, y) is that the (complete) differential co- 
efficient of this expression for the slope, which we may call t, 
should be positive. This condition may be written aO x + bd 2 < or 
where a and b are positive quantities, (f l and 0 2 are made up of 
partial differential coefficients derived from the utility-function, u. 
In order that the inequation should be satisfied, one or other of 
two alternatives must hold good; we must have either («) both 
0 X and 0., negative, or (/3) one of them only negative, while the 
other is positive (the limiting case in which one of them is zero 
being neglected). The first alternative (a) is properly described 
by Mr. Johnson as the “standard case”; the second (/9), the 
exceptional alternative, is shown by him to have some important 

properties. . 

His theory relates principally to the case of three variables, 
two commodities and money. But wo may introduce the subject 
without considering more than two variables. Let a: be the 
quantity of a certain kind of commodity that is purchased at the 
price £. Let z be the purchase-money taken from an initial store 
of money p ; so that after the purchase our man has p — z, say Z , 
money to expend in other ways. Now if the utility of com- 
modities other than (x) is entirely independent of the quantity of 
(x) consumed, we may consider the total utility realised, say u, 
as the sum of two terms, say /(*) + F(Z). This total is to be 
maximised subject to the conditions that z Z — n (a constant). 
In other words, there is to be maximised u — m[xt -+ - Z — p]\ 
where m is the undetermined coefficient proper to problems of 
relative maximum, the expression within the square brackets 
being equated to zero. We have, then, to determine the three 
quantities x, Z, and m, the three equations 


(i) £■=»*; (*>X “= m: (3) + 


Z = 


M- 


. Brackots outside partial differential coefficients will be sometimes omitted 
where no doubt can arise. A sloping line is used to iionoto 

■ •-(gXS0-(gXS)‘ 

a ^l j o = I (^“)*. From tho essential properties of a utility 

function it is ovident that a and 6 are both positive. . . 

It may bo noted that in Zawadski’s (Pareto s) notation (p. 1 / 1 ), . 

Mr. Johnson’. g. differ on.y by positive factors 

respectively from our and 0 % . 
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Accordingly, if the data are changed, in particular if the price f 
is raised, we are in a position to determine how the variables x 
and Z will be affected thereby. If we consider only a small 
change of ? we may obtain (differentiating each of the equations 
by f) three equations for the three differential coefficients 

^ and , whence it is deduciblc that with the increase of f 

x must decrease, z may increase or decrease. 

This familiar proposition is introduced here only as a stepping- 
stone to the less simple case in which the expenditure on x and 
of Z are not independent of each other, some of the commodities 
on which Z is to be expended being correlated 1 to, and in par- 
ticular competitive with x. On this supposition it will bo proper 
to put for u t f ( x , Z) 2 ; and to then proceed as in the simple 
lemma. We have now three equations for the aforesaid three 
differential coefficients with respect to f. 3 

Eliminating two of the variables, wo obtain for the increase 

of x corresponding to an increase of its price, an expression of 
the form — a -}- b0 2 ; where a and b are positive quantities 
(not the same as those lately employed) and 0 2 is the quantity 
above defined ( Z now being substituted for the commodity y), 
which is generally negative, but occasionally positive. In the 
latter case the quantity purchased, x t may increase with the rise 
of price. In that case it is evident from equation (3) that Z must 
decrease. 

This reasoning may easily be turned so as to treat explicitly of 
two commodities ; supposing that the whole available income 4 is 
to be expended on two 5 commodities. We have only to suppose 
that Z now represents the amount of a second commodity of which 

1 The term “ correlated ” being used for tho genus comprising complementary 
and competitive. See Index, s.v. Correlation. 

2 ’7“ os here used to denote a function involving money as one of its variables 
is not quito on a par with tho *'/ ” in tho context, which denotes a function of 
commodities used — a utility function. Tho former kind of function is to bo 
concoivcd as obtainablo from tho latter kind (by proper eliminations). 

. m (dV\ dx d 2 J dZ _ dm = . 

(I) \d&)di + dxdZdT *7% ' 


ciy dx d 2 / dZ dm 

1 ; dxdZ dZ 2 d£ d( 


(3, $ + f 


— X. 


4 As hero used, n denotes tho whole available incomo (not a part 
arbitrarily earmarked to expenditure on two commodities) ; otherwise tho change 
in tho marginal utility of money as measured by would not be significant. 


* More concretely two kinds of commodities. 


dn 
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the price is unity (as may be supposed without serious loss of 
generality). 

The reasoning may bo extended to three variables if we put 
u = F(x, y) 4 - f(Z) where a; and y are the amounts of two com- 
modities which are purchased for the sum of money z at the 
prices £ and and Z 4 - 2 = constant, the maximum of u being 
thus relative to the condition xg + yn Z = constant. We leave 
it to the reader to deduce conclusions similar and additional to 
those which we have enounced with respect to two dimensions. 
For the general analysis, which we have adapted to some sim- 
plified cases, the reader is referred to Professor Pareto’s Manuel , 
or to M. Zawadski’s abridged, but lucid, exposition (p. 180 et seq.). 

Some interesting results in pari materia are obtained by Mr. 
Johnson with the aid of analytic geometry. To introduce his 
theories let us extend to three dimensions the construction in two 
dimensions above described. Let us now suppose a system of 
utility -sutf aces ; such as concentric spheres with centre in the 
positive quadrant bounded by the planes xy, xz, yz. The con- 
struction is suited to represent two commodities of kinds (x) and 
(y) purchased in quantities x and y for the sum of money 2; it 
being understood that 2 is a variable conditioned by equations 
like those written in the last paragraph. If the prices of (*) and 
(y), and y respectively, are given, the amounts demanded and 
offered, the value of the variables x, y, z are determined. The 
system of values x, y, 2 is represented by the point at which one of 
the utility-spheres is touched by the price-plane , as we may say. 
This is a plane parallel to one passing through the origin of x 
and y and through two lines in the planes (x2), (yz) respectively 
corresponding to the given prices, the lines of which the 
equations are 2 = x£, 2 = yn- As in the case of two dimensions 
the system of quantities x, y, and £ (quantity of com- 
modity purchased, purchase money and price) becomes deter- 
minate when any one of them is given, or more generally 
any one equation connecting them ; so in the case of three 
dimensions the system of quantities x, y, 2, £, v becomes 
determinate when any two of them, or any two equations connect- 
ing them, are given. As in the case of two dimensions when not 
one variable or equation is given, we can construct a curve, the 
demand-and-supply curve, connecting one of the variables with 
another or with a function of the two others (x with y, or with 
ylx — the rate of exchange = say tan 6 ) ; 1 so in the case of 
three dimensions when one and only one variable, o r equ ation 
1 Or, using polar co-ordinotos, wo may oonnocfc 0 with p (= Vx* 4- |/*). 
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connecting the variables, is given we can construct a curve in 
three dimensions representing the course of the three quantities 
x, y , z as one of the other quantities, in particular one of the 
prices, is varied. The projection of that curve on the plane (xy) 
exhibits the change in the magnitudes of x and y consequent upon 
a change of one of the data. 

Mr. Johnson has employed that plane curve to contemplate 
the variation of x and y in two or three instances which lend 
themselves particularly well to analytical geometry. Thus, sup- 
pose the one equation given to be this : that the ratio between 
the prices, f and y, is constant. For example, we may suppose 
a general rise or fall of prices not materially altering the relation 
between the prices of the different commodities ; while incomes 
remain constant. To determine how a certain individual (or 
a particular class of individuals) will respond to such a change. 


we may write as the equation of the demand-and-supply curve in 
the plane of (.r, y) in our notation, t = constant. 1 Accordingly, 

for the slope of this curve we have — (j&x) j Therefore in 


general (a) the slope is positive, the values of x and y both 
decrease when the prices rise (both increase when the prices fall). 
But in the exceptional case (£) when one of the 0s is positive 
more of one commodity and less of another will be demanded. 

The construction may also be applied to the following problem. 
Suppose that the amount of money at the disposal of the in- 
dividual, the total which we have called //, is increased (or 
diminished), the utility-function remaining in other respects un- 
altered. What will be the effect on the quantities purchased, x 
and y ; the prices f and rj now both remaining constant ? As 
before, it may be shown that in general both purchases will be 
augmented ; but in the exceptional case when one of the 0b, 
e.g., 0 1 (in our notation), is positive, the case of “ x urgent ” in 
Mr. Johnson’s terminology, much more of x but less of y will be 
purchased. 

“ What is the value of such a conclusion ? ” asks M. Zawadski 
(p. 186), with reference to his own demonstration that a fall of 
price may be attended with a diminution in the amount pur- 
chased. “ Does the case really occur, otherwise, than by way of 
exception ? ” We can only answer, with Dr. Marshall, 2 “ Such 
cases are rare ; when they are met with each must be treated on 
its own merits.” A good preparation for that requisite treatment 


1 Above, p. 459. 

2 Principles of Economics, Book III. ch. vi. § 4, p. 132, 0th edition. 
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appears to be afforded by the exercises in abstract reasoning 
provided by Professor Pareto and Mr. Johnson. We shall return 
to the subject under our third head. Under the present head 
wo shall only add some observations on certain leading economic 
conceptions which Mr. Johnson has employed successfully. 

In the construction for the representation of exchange between 
two commodities the plan of measuring the amount of one given 
in exchange downivards 1 (negatively) has certain advantages. 
It enables the indifference- or utility -curves from which the 
demand-curves arc derivable to be expressed more simply ; utility 
being treated as a function of the quantities consumed. The 
utility-curve does not now vary with variations in the conditions 
of the market, such as the amounts of each commodity in the 
hands of the dealer at the opening of the market . There is avoided 
a certain unreal heterogeneity imparted to the indifference-curves 
when the amount given is measured positivel}'. When thus 
represented, the curves necessarily appear to belong to two distinct 
types, whereas conceivably the law of utility might be identical 
for buyers and sellers. In order that exchange should take place 
it is only necessary that the distribution at the opening of the 
market should be different. Thus in Fig. 1, if the point O 
represented the position of half the market, say Jn dealers, and 
the point o the position of the other \n dealers, all having identical 
laws of utility, there would be an exchange characterised by the 
point P, supposing that OP = Po. If the initial distribution were 
different there would still be (in general) exchange; though it 
might happen that some who had been buyers under the first 
conditions would become sellers under the second. 2 

This praise is not to be understood as disparagement of the 
older constructions for the representation of exchange between the 
two kinds of commodity. No doubt the last-mentioned advan- 
tage on the side of the newer representation is considerable, at least 
when we leave international trade proper, to which Dr. Marshall’s 
curves were originally adapted, and apply them to exchange in 
general. The advantage, however, may be partly secured by 
supposing two groups between which there is a certain mobility so 
that the numbers on each side of the market may vary according to 
circumstances. 3 The intersection of the two demand-and-supply 
curves pertaining respectively to buyers and sellers is particularly 
well calculated to bring out the principal outcome of mathematical 

1 Above, p. 457. 

* Tho construction proposed by Mr. YVickstoed in tlio Economic Jouiinal fo 
September, 1913, oeoiiis designed to secure this sort of advantage. 

» Cp. X. 88. 
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theory, the determinateness of economic equilibrium. The con- 
structions mentioned in the last paragraph are not so well suited 
for this purpose. The case there put, in which half the market 
would be massed at one point, is quite imaginary. Usually the 
initial positions of the dealers would correspond to points scattered 
over the plane. The geometrical representation of this system 
would have little advantage over algebraic analysis — such as that 
which is given by M. Zawadski, after Walras and Professor 
Pareto — when reduced so as to apply to two commodities. 

Mr. Johnson does not claim superiority for his construction as 
a representation of exchange between two commodities. It is the 
case of three articles, one of them being money, which he has 
specially illuminated. His work appears to us to be in respect 
of mathematical technique a unique contribution to the subject. 
In a remarkable degree geometrical elegance is coincident with 
economic importance. 

Mr. Johnson has thrown additional light on the peculiar case 
which we have called £ ; 1 a case to which Professor Pareto had 
already called attention. 2 Mr. Johnson proposes to define 
“ competitive ” as distinguished from “ complementary ” com- 
modities by the characteristic of class £ ; from which it follows 
that “ in the former case changes along the demand-curves [of 
the kind described above] involve an opposite variation in 
x and 2 [our y], in the latter the two increase or decrease 
together ” (Johnson, p. 496). This subtle distinction is now to 
be compared with the simpler definition which was proposed some 
years ago (V., 21), and appears to be accepted by M. Zawadski 
(p. 173). According to this definition, two commodities of the 
kinds ( x ) and (y) are, for the quantities x and y, complementary 
or competitive according as the partial differential coefficient 3 
which represents the increase in the marginal utility of one 
commodity consequent on the gratuitous acquisition of an 
increment (or small unit) of the other commodity is positive or 


d z u 


negative ; in symbols, according as > or < o. It will be 

observed that the class complementary as thus defined is entirely 
included within the larger class which Mr. Johnson denotes by 


that term. For when is positive both 0, and 0 2 are negative. 


1 Above, p. 459. 

2 Manuel, p. 573. Cp. Zawadaki, p. 170. 

3 Soo note 2 to p. 468. It often depends on the magnitude of the differences 
(Az, Ay) under consideration whether a case is to be classed as Joint Production 
or not (XIII. 565). 
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Mr. Johnson’s class competitive also includes a part of our class 
competitive : tho greater part, indeed, since /? is admitted to bo 
an exceptional phenomenon. Which of these two definitions is 
preferable ? 

In favour of the older definition it may be urged that a dis- 
tinction so fundamental should not be made to depend upon tho 
incidents of a comparatively advanced regime, such as the dis- 
tribution of money among different purchases, or even the more 
elementary distribution of doses of labour among different 
kinds of production. The distinction should be more intrinsic ; 
one which Robinson Crusoe might have drawn between articles 
found by him on the derelict ship. Among such, for example, 
were barrels of powder, 44 fowling-pieces,” and pistols. The first 
two commodities were complementary in our sense, since by the 
acquisition of the one the other became more useful. But tho 
relation between guns and pistols was different; for tho more 
of one article that was acquired, the less the other would bo a 
desideratum. Might not these relations bo usefully predicated, 
although the Johnsonian criterion would not be available? Or, 
again, consider the rice and barley to tho cultivation of which 
Robinson Crusoe directed his primitive agricultural labours. 
Might he not decide whether one food went well with the other or 
the reverse, without waiting to observe whether, in case ho 
obtained command over a greater quantity of labour (say through 
the accession of Friday), he would require (for his own consump- 
tion) more of both commodities, or much more of one and less of 
another ? 

On the other hand, as most of us live under a monetary regime, 
a definition relating thereto may well be useful. Propositions 
relating to money form a large part of economic theory. But of 
that part a large proportion docs not admit of the distinction on 
which Mr. Johnson dwells. For the possibility, or at least 
the significance, of class >9 presupposes variability in the marginal 
utility of money. 1 But very generally, with reference to internal 
trade at least, the marginal utility of money may be treated as 
constant. 2 It is, therefore, not surprising that many of the deduc- 
tions which have been made respecting commodities correlated 
in the way of demand presuppose constancy in tho value of 
money (VI. 21) and employ only the older definition (V., cp*~ 

1 If m in constant. it is clear tlmt when n (tho outlay in money) is increased 
(prices being constant) oil thut will happen is that more both of xund of y will bo 
purchased. 

* Cp. Marshall, cited above, p. 39, not©. M. Zawadski, indeed, complains that 
constancy in tho marginal value of money is too freely postulated by economists. 

VOL. If. II H 
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note 2, p. 468, below). In international trade, indeed, the value 
of money is normally variable. Probably with respect to some 
difficult problems in international values, the new conceptions, 
if not the new terminology, may be particularly appropriate. 

We shall have more to say about this matter under the head 
of Production. We may also postpone some further points 
relating to the exchange of consumable commodities until we have 
considered Production— a subject closely connected in Mr. 
Johnson’s treatment with Consumption. 

Theory of Production . — The formulae which have been obtained 
in relation to consumption may be transferred almost unaltered 
to production. As the consumer seeks to lay out any assigned 
sum of money so as to obtain a maximum of satisfaction, so the 
producer seeks to incur a minimum of cost in producing any 
assigned quantity of product. The mathematical expression of 
the conditions is almost identical ; at least with reference to a 
single product, in the absence of joint production. Whether is it 
oasier to say that 

/(*, y) — 4- yn — t*) 

shall be a maximum, where y is an assigned outlay of money and 
the other symbols have the same signification as before ; or to say 

(*? + yv) - y) - *0 1 

shall be a minimum ; where now x and y are quantities of factors- 
of -production — two doing duty as representative of any number— 
f and v are their prices, v is the quantity of a product connected 
by a “ production-function ” (in Mr. Johnson’s phrase) with x 
and y, 1/m', like m, is the constant proper to a relative maximum 
(or minimum). 2 

The theorems which have been proved for utility-functions 

» The form of the function / is. in general, to be determined by the Calculus of 
Variations. Or, what comes to much the same, we may considor r as depending not 
only on the factors of production, x. y, etc., but also on certain “djustmonts 
defined by quantities which may bo called "gratuitous constants' (XIII. 307 ) , 
for instance, the time or place at which some operation is to bo performed— within 
limits not affocting the total cost — might well bo constants of tho character. Say 
v = >p{x, y t p. 7 ) to each of the gratuitous constants p, q,... there corresponds an 

equation <lu - = 0 ; by moans of which equations tho said constants may be 

eliminated!^* [The " gratuitous constants ” in tho production-function are cognate 
to tho coefficients or ••parameters,” u, v, w. which Dr. ZotofT introduces and 
eliminates in his interesting development of Mr. Johnson's theory (Economic 
Journal, Vol. XXXIII. (1923), p. 115.] . « 

* More exactly the quantity to be maximised is subjective, the utility obtained 
by tho entrepreneur from profits less by tho disutility attending production 
(cp. II., note h). 
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may be transferred by analogy to production-functions. In 
particular the mathematical distinction between complementary 
and competitive goods should be the same, whether the goods are, 
in the terminology of the Austrian School, of the first or of a 
higher order. Here, then, we have a new argument against the 
suggested innovation in the definition of these terms. For, with 
reference to production, it is equally tenable that the terms should 
designate a difference which is intrinsic. We need not now go to 
Robinson Crusoe’s island for an illustration. Whenever an 
industry is integrated , in the sense that the factors of production 
and the product are manufactured by the same firm, it may be 
important to distinguish between the cases in which the increase 
of one factor increases the efficiency of another factor, or the 
reverse. But that distinction is expressed by the sign of the 


partial differential coefficient 


ay 

dxdy 


rather than 


by the signs of 


expressions corresponding to the quantities which we have called 


0 X and 6 Z . 


The constant 



in Mr. Johnson’s notation 


) 


is well described 


by him us the marginal efficiency of money. In fact, the incre- 
ment of the product effected by applying a (small) unit of money 
to increase any factor (e.g., x ) is measured by the price of the 

factor multiplied by m ' ; since = m'£. For any assigned 


quantity of product v there are, when the prices £, y • arc given, 
determinate values of x, y ... , and accordingly a determinate 
value of fx, the total expenditure, = xl; -f- yrj • • \ We have thus 
P = x( v ) where v is the product corresponding to Mr. Johnson’s 
“ p ” (p. 507); and y is a function corresponding to the “cost- 
curve ” defined elsewhere [XIII. 3G2, and context]. For the price 
of the commodity we may put the reciprocal of the marginal 
efficiency of money 1/m' ; abstracting not only the circumstance 
that there is an interval of time between the outlay on the factors 
and the completion of the production, but also the distinction 
between i^rimc and general expenses and other circumstances of 
high importance on any but the most abstract view of the subject. 
On this hypothesis the exchange value of the outlay (p) in terms 


of the commodity produced ( v ) would be - The excess of the 


product over the cost thus measured would be u — . 


In applied mathematics (as Mr. Johnson reminds us, p. 503) 
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we are often concerned not so much with the simple differential 
coefficient, the relation of two increments, say dv : dp, as with the 
ratio between the relative changes dv/v : dp/p ; hi short, with the 

elasticity £ The last written elasticity has a very important 

property. According as this elasticity, say e, is greater or less 
than unity, the ratio v/p increases or diminishes as p increases. 
But the increase or decrease of that ratio forms the criterion of 
increasing returns 1 in a common and very important sense of 
the term. If € is less than unity industry cannot be in a 6tate 
of equilibrium, in a regime of competition. 2 

It is pointed out by Mr. Johnson that, as production is in- 
creased with the increase of outlay, the “ marginal efficiency ” of 
money changes, but does not necessarily increase or diminish 
(p. 510). In this connection he investigates the condition that 
the production-function should be such as to afford a true minimum 
(of cost). He shows that as production — and therewith outlay — 
is increased the locus (in space of many dimensions generally) of 
the system of simultaneous values x, y ... (in our notation) 
is " analogous to a line for cutting across the equipotential 
surfaces ” v = /(*, y ... )( P- 509). That family of surfaces are 
shown to be in all directions convex to the axes of (our) x , y. . . . 
This last statement may seem inconsistent with the illustration 
of progressively increasing production which was given in the 
former paper, to which reference has been made. There the 
cost attending the use of the factors was represented by a plane 
(XIII. 365). It must be remembered, however, that the analysis 
there offered — much less rigid than Mr. Johnson’s — refers 
specially to monopoly. In a regime of monopoly equilibrium may 
very well be reached, though the production-function has not the 
normal convexity. It should be added that the analysis in the 
context referred to is specially directed to the explanation of a 
particular incident, increasing returns. Mr. Johnson’s more 
general theory is adapted to wider applications. 

The analogy between consumption and production, between 
maximising utility and minimising cost, is calculated to elucidate 

» See XIII. 354 et a*q. (Below, p. 477.) 

a See XIII. p. 358; and cp. Johnson, p. 507. The difference between our 
statements and Mr. Johnson’s as to tho elasticity • is explained by the fact that we, 
in accordance with tho very abstract suppositions which may bo ascribod to the 
Continental writers, suppose an entrepreneur producing such a relatively small part 
of the aggregate output as not to affect (through tho action of increasing or 
diminishing returns) tho price of the product. Mr. Johnson’s formula? are doubt- 
less appropriate to the practically more important case of long-period supply- 
curves (cp. XIV. 6, par. 1, and note 1; VIII. 66, and context). 
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one or other of the phenomena, whichever is the less clear and 
familiar. It is usually the more subjective of two compared 
phenomena which gains in clearness b}' the comparison. Yet the 
poets, those masters of allegory, occasionally illustrate things 
of sense by things of soul. A skylark is “ like an unbodied joy.” 
The way of Phreacian ships was “ like a thought.” So those 
to whom the working of their own minds are more familiar 
than the ways of business men may be helped by the proposed 
analogy to understand the nature of entrepreneurs’ profits. They 
may be encouraged to question the paradox propounded by the 
school of Lausanne and repeated by i\I. Zawadski that “ the 
entrepreneur qua [en tanfc qu’J entrepreneur makes neither gain 
nor loss.” Those who would uphold this tenet are, in virtue of 
the said analogy, placed under the heavy burden of having to 
prove that the consumer qua consumer obtains no pleasure. The 
consumer s surplus of utility, of the form F(x , y) — mp t is by 
common consent not equatable to zero. Why should we equate 
to zero the producer’s surplus of product (the total product minus 
the equivalent in product of the amount of money laid out), viz. 
f{x, y) — ? 1 We know no more about the function F than 

about the function /. 1 2 3 Competition, it may be said, presses upon 
profits. But so it docs upon utility ; the net advantages in different 
occupations being reduced to a level by industrial competition (in 
Cairnes’ phrase). That level may be low; the remuneration of 
the average occupied person, measured in the pleasure that money 
can command, may in fact be small. But that it is normally zero 
neither common sense nor economic theory compels us to believe. 

So far abstracting (among other concrete circumstances) the 
general expenses of a business; which it is interesting to note 
that Walras left out of account. If they are taken into 
account, the argument becomes a fortiori. For why should not a 

1 That is, upon the very abstract suppositions above specified (p. 408, note). 
With respect to most of tho circumstances abstracted it may be observed that their 
groat importance was first pointed out by Dr. Marshall. Tho type of industry 
formed by their abstraction is identical with the conception entertained in u paper to 
which M. Zawadski alludes (p. 205. Cp. Osorio, p. 28), u paper (II) written before 
tho appearance of tho Principles of Economics. Tho deficiency there noticed (p. C88, 
and note h) in tho then prevailing mathematical systems in relation to Industrial 
(ns distinguished by Cairns from Commercial) comf>ctition has since then been 
romedied by MurshuU's " Long-period " &upj>ly-curve and I'igou's Curve of marginal 
supply prices. 

2 It was perhaps tho exigency of tho theory in question which led a dis- 
tinguished economist to maintain that tho product was a homogeneous function 
of tho fuctors of production (VII. 182), and has led other theorists to rnuko by 
implication statements about tho function which uro only less preposterous 

becauso less distinct. 
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substantial remuneration for the entrepreneur be included in the 
general expenses of the business ? In fact, that is probably the 
meaning of the more moderate disciples, if not the leaders, 1 of the 
School of Lausanne. If the paradox is only a figure of speech, 
‘ solvuntur risu tabula?.” The entrepreneur is transformed, like 
t lie father of the Bourgeois Gentilhomme, who, it was discovered, 
had after all not been a shopkeeper. ’Tis true he was a very 
good-natured and obliging man, and as he was a connoisseur in 
drapery be used to get together goods of that sort and make 
presents of them to his friends — “ pour de l’argent.” 

M. Zawadski writes (p. 211): “ L’entrepreneur r6el apporte 
dans son entreprise des facultes et connaissances qui le distinguent 
des autrcs, son travail, son credit, ses relations, etc. ; l’entre- 
preneur ideal n’apportc rien de tout cela : il est absolument 
iga\ ft tons les points de vue a ses collcgues ou, plus exactement, 
pour tout ce qui lc distingue, il n’cst pas entrepreneur, mais 
fournisseur de services; il n’est que la personification de son 
entreprise/* We do not suppose that there is any material 
difference between the meaning of these statements properly 
interpreted and our view of the matter. We regard the formula? 
which are piously repeated by M. Zawadski as we do Mill’s dictum 
that “ demand for commodities is not demand for labour,” 2 or any 
other of the paradoxical dogmas consecrated by the usage of the 
older English economists who, as Mr. and Mrs. Webb have 
remarked, 3 had “ almost a genius for publishing what they did not 
mean to say.” We, too, conceive an ideal entrepreneur who makes 
nothing by way of monopoly, or rent-of-ability, or “ konjunctur ” 
— though our formula is well adapted to take account of those con- 
crete circumstances when they are present. “ We may suppose 
that the entrepreneur’s remuneration is totally unmixed with rent, 
so that it is open to any worker to transform himself into an 
entrepreneur, the difference of remuneration [between the profits 
of an entrepreneur and the wages of common labour] compensat- 
ing for the efforts and sacrifices attending the transformation.” 4 

1 Walras by not admitting general expenses has cut himself off from this 
explanation; and. as remarked on a former occasion (X. 02), the theory in 
question appoars to bo for Pareto more than a fa$on dc purler. 

2 Of this dictum Dr. Marshall has said “ it expresses his meaning badly 
(Principles of Economics, note on the doctrine of wages, 4th edition), and 
Sidgwick has said “ This proposition which has occasioned a good deal of polemical 
discussion is, I believe, perfectly true when properly explained. ... I think, 
however, it is all in form unsatisfactory. ... I think most reflective readers of 
Mill find it puzzling after all the pains that ho has taken to make it clear 
(Sidgwick, Political Economy, Book I. chap. v.. note). 

* Industrial Democracy, Part III. chap. i. 

* XI. GTO. Other passages referring to the question are, VI. 82, VIII. 030, 
IX. 92. 
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There is thus a “ supply-price,” in Dr. Marshall’s terminolog}', 
for the services of an entrepreneur, just as there is a supply-price 
of a workman’s service ; differing only in that the former is paid 
out of a surplus, the latter is commonly a marginal outlay. It 
is not quite clear to us how M. Zawadski would deal with the 
surplus which must arise 1 upon the supposition, which he at 
least entertains as sometimes appropriate, that the price of the 
product is equal to its marginal cost, 2 in the absence of general 
expenses (p. 212). 

In this connection we should mention the coefficients of pro- 
duction formulated by Walras and adopted by his successors. 
Certainly it seems a natural conception, and agreeable to the habit9 
of the business man, to split up the price or the cost-of-production 
of a (unit of) product into a number of elements each formed 
by the price of a factor multiplied on the amount of that factor 
which goes to a unit of product. Thus, in our notation, if in 
the 6tate of equilibrium /* is the total expenditure, x, y, etc., are 


the amounts of the factors employed, n is the number of 
produced, ^ + •••. But when the coefficients 


units 

* «, 

n n 


are to seek, in case of what is called “ variability of the cocfficients- 
of-production,” it seems to us more natural to determine the 
quantities x , y, etc., with the aid of the production function 
f(x, y . . .), in terms of the product r, as above explained; 
without bringing in the coefficients of production. However, 
the same heights of contemplation may be scaled on different 
sides. In the selection of the route habit properly counts for 


much. 

The conception which we recommend has the advantage of 
being readily applicable to the case of two or more products, Joint 
Production ; with which may be coupled what has been called 
Rival or Disjunctive Production (XIII. 558). As before, we have 
to minimise the cost, x£ •+■ yrj + * * • (= /*) ; subject now to the 
condition that two (or more) products, say v and tv, are produced ; 
that is, the proposition which is to be minimised is 




where /j denotes the quantity of v and / 2 that of w which results 
from the application of the (amounts of the) factors x, y. . in the 
best available manner; 3 l/nt l and l/>#i 2 are relativity-constants 


1 In the absence of unwarrantable and unworkable nasumptiorui an to the form 
of the production-function (above, p. 40G, note). 

* Walras ‘h conception us to which, mo III. 3 Cp. XIII. 3">7. 
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of the kind already employed. 1 Thus the prices of the factors, 
namely, f, ij . . . being given, we have the cost in terms of the 
amounts of the products, say p = <f>(v , w). 

Analogous to the distinction between complementary and com- 
petitive f actor s-of -production t a distinction between products is 
now presented. Products are complementary or competitive 
(joint 2 or rival) according as the increase of one product alleviates 
or aggravates the expense of increasing the other product : in 
symbols, according as 


d 2 <p(v, w) 
dvdw 


< or > 0. 


It can hardly be doubted that the above is the true distinction 
appropriate to difficult problems relating to railways or, more 
generally, “ public works ” (XIII. 217). Analogy and the 
economy of languago make against Mr. Johnson’s usage of the 
terms with respect to joint demand and its opposite. 

(3) Utility. — Now let us turn back from the “production- 
function ” to the analogous expression for utility, and see what 
new light is thrown on the more subjective conception. With 
reference to the difficulty of measuring satisfaction, M. Antonelli 
aptly quotes a letter written by the eminent mathematician 
Poincar6 to Walras : 3 

“ Can satisfaction be measured ? I may say that one satisfac- 
tion is greater than another, because I prefer one to the other; 
but I cannot say that one is two or three times greater than 
another. . . . Satisfaction then is a magnitude, but not a measur- 
able magnitude. Now is a magnitude that is not measurable 
therefore not amenable to mathematical theory [‘ par cela seul 
cxclue de toute sp6culation math^matique ’] ? By no means. 
Temperature, for instance (at any rate before the term * absolute 
temperature ’ had acquired a signification with the rise of Thermo- 
- dynamics), was a non-measurable magnitude. It was arbitrarily 
defined and measured by the expansion of mercury. It might 

* It may bo well to remind the rcador that tho “ best availablo ” use of the 
factors docs not depend on the selling-prices of v and xv. Any two values of v and 
xv having been assigned tho minimising of the propositum affords equations 
enough to determine tho corresponding values of x, y... % together with m t and 
wij (tho equation to zero of each of tho expressions within tho squaro brackets 
boing, of course, taken into tho account). Of courso, in order to determine the 
quantities v and xv tho selling-prices of those articles havo to bo taken into 
account. 

* Tho subject will bo treated at length in tho next section, with reference to 
tho views of Professor J. S. Nicholson and Professor M. Fanno. 

* At the end of Walras’s study entitled “ ficonomio ct Mdcanique ” ; quoted by 
Antonelli at his p. 66. 
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quite as legitimately have been defined by the expansion of any 
other substance and measured by any function of that expansion, 
provided that it was a continually increasing function. Likewise, 
in the present case, you may define satisfaction by an arbitrary 
function, provided that the function continualty increases along 
with the satisfaction which it represents/’ . . . 

Poincare’s ruling is in accordance with the view now generally 
prevalent among mathematicians, that the capacity of numbers 
to express the results of counting and measuring “ may be re- 
garded as a secondary property derived from the more funda- 
mental one of expressing order. Natural numbers form a series 
with a definite order, and the expressions ‘ greater than ’ and 
‘ less than ’ mean ‘ more advanced ’ and ‘ less advanced * in 
this order.” These are the words of another eminent mathe- 
matician, Professor Love. 1 

Professor Pareto is therefore in verj' good company when, 
scrupling to designate utility as a function (say u) of quantities 
of commodities (say x, y . he contemplates a family of succes- 
sive indifference-curves (or generally surfaces in space of many 
dimensions) in the plane x, y (or corresponding hyper-surface) ; 
such that the advance from any one indifference -locus to the next 
in succession affords an index, rather than a measure, of the 
advance in satisfaction, or as Professor Pareto prefers to say, 
ophclimity. According to M. Osorio (p. 312), not only should 
the combinations which are preferred have a higher index ; but 
also if in passing from Combination f. to Combination II. one 
experiences a greater difference in pleasure than in passing from 
Combination II. to Combination III., the difference between the 
Indices I. and II. ought to be greater than that between the 
Indices II. and III. 2 The form of doctrine adopted by Professor 
Pareto would imply a substantial difference from received theories 
if the negation that u is a function of x, y (in our notation) in 
the ordinary sense of the terms involved the corollary that the 
system of values x, y. . does not normally correspond to the same 
amount of utility ; that amount varying with the path by which 
we have attained the point x, y.. (starting from any initial 
point). 3 But it would be difficult to reconcile this possibility with 

1 Soo tho articles of Professor A. E. Lovo and Professor A. Voigt referred to 
(IX. a 222). 

* If it is objected that this statement implies tho measurability of satisfaction, 
it may bo replied that there are those to whom this implication docs not appear u 
reductio ad absurdurn (I. 00 ). 

• C'p. Zawadski, p. 160, note (referring to Pareto, Manuel , pp. 547-657), p. 170. 
p. 209, noto. 
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that character of repetition under similar circumstances which we 
have attributed to the phenomena under consideration; we do 
not understand that Professor Pareto would press his suggestion; 
and M. Zawadski, with his usual good sense, seems not to attach 
to it much practical significance. 1 

The matter is well put by Mr. Johnson with reference to two 
commodities [ x and y] : “ There are no lines in the figure which 
measure the utility itself. The several utility-curves are arranged 
in a scale of increasing value as we pass to the right and above 
[in the plane of x, y] ; and thus the 4 distance ’ (measured arbi- 
trarily) from one curve to another ‘ indicates ’ without measuring 
the increase in utility. But this impossibility of measurement 
does not affect any economic problem ” (p. 490). 

Walras appears to be fully justified in the use of terms such 
as maximum satisfaction by the authorisation which he received 
from Poincar6. We have not caught the distinction on the 
ground of which M. Antonelli classes Walras with Cournot as 
dealing with objective phenomena, rather than with the “ mathe- 
matico-psychological ” school initiated by Gossen and developed 
by Pareto 2 (Antonelli, p. 17). 

Identity of expression in a matter so speculative is not to be 
expected. But there appears to be a substantial agreement among 
experts that things go on as if the satisfaction obtained by an 
individual from an assigned set of goods was a quantity dependent 
on the quantities of the goods. To proceed as if there was such 
a dependent variable appears to be legitimate. (See Antonelli, 
p. 08, referring to Walras’s brochure, ficonomique et Micanique ; 
and p. Ill, “nous pourrons le supposer ” ; and cp. Zawadski, 
p. 154.) 

If utility, say u, is a function of goods purchased for use, 
it follows that, prices of the goods being assigned, u is a function 
of /x, an amount of money which is to be expended on the purchase 
of those goods. 3 The differential coefficient of u with respect to 
/x is the marginal utility of money, which we have called m 


(Mr. Johnson’s 



The relation between a relative (indefinitely 


small) change in the amount of money and the corresponding 

du/u 

u dfL 


relative change in utility, that is or - ^ is defined by 


1 Loc. cit. 

“ co cas somble avoir assez peu d'importance . . .” 

“ dcs cas do co genre no jouenfc pas un grand r61o on pratique.” 

* Tho appreciative reviewer of M. Antonolli's work in the Journal of the 
Statistical Society for July, 1914, appears sensible of the obscurity which we notice. 

• Tho function which is tho inverse of (the analogue of) Mr. Johnson's x (P- *>07). 
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Mr. Johnson (p. 504) as the elasticity of v in terms of money. 
This coefficient plays a part in economic theory analogous to 
that which we have assigned to the elasticity of money. 1 As 
long as the elasticity of utility is greater than unity the ratio 
ujy. increases with the increase of money. Thus if the “net 
advantages ” of an occupation (including profits) increase with the 
increase of investment in that line, there will be a crowding into 
that occupation up to a point at which n/v, having ceased to 
increase, becomes equal for all occupations between which there 
exists “ Industrial Competition ” (as defined by Cairnes). The 
ratio uly, which each individual tries to maximise, is not to be 
confounded with the marginal utility of money. The reciprocals 
of these quantities are likewise to be distinguished ; Mr. Johnson’s 
the reciprocal of our m, is not to be equated to tt, which he calls 


the price (of a unit) of utility. 

The postulate here adopted that utility or welfare can be 
brought under the category of greater and less ” 2 rests primarily 
on the testimony of consciousness, the psychological observation 
that there are degrees of felt satisfaction. This personal experi- 
ence is then extended by sympathy to the evaluation of other 
people’s pleasures. Jcvons’s suggestion that the theory of utility 
is limited to the motions of a single mind, that “no common 
denominator of feeling seems to be possible” appears to us 
untenable. The contrary is postulated throughout large tracts 
of economic science; for instance, the theory of taxation and that 
of industrial conciliation. Even a more fundamental part of 
political economy, the theory of value and distribution, involving 
the equation of net advantages in different occupations, suggests 
at least if it docs not require the comparison between, the 
welfare of different persons.* This kind of comparison no doubt 
presupposes some homogeneity between the persons compared, 
such that presumably exists between “ a thousand persons living 
in Sheffield and another thousand in Leeds, each with about 
£100 a year.” 4 So when we use a change in the level of prices 
as an index of a variation in welfare, the indications obtained 
are then most useful when the persons affected by the alteration 
of prices arc of one and the same type, for instance workpeople 

having similar family budgets. 5 ... r „ 

In the example last given the rough estimation of welfare 


« Pigou. Wealth anti Welfare. Tart I. chop. i. sect. 1. 


» Above, p. 408. * Pigou. Wealth and II ctjare. x a, , 

* K*™' » 22 pa—gc which i. quo.cU ...ore fully in 'he Econom.c Jounn.L 
till P 66), from Marshall’* Principles of Economic* (3rd edition). 

( * The British Association Committee for 

recommend construction of different index numbers for d.flcront classes. 
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is commonly improved by a semi-objective measure, a stable 
average (of percentage variations in price). 

But a rough estimate would still be possible, even though the 
sporadic character proper to a good average were wanting, if, for 
instance, price-variations under treatment consist of two large 
groups, one clustering about a percentage above 100, the other 
about a percentage below 100. Something of the sort occurs 
when the price of a large item in the family budget, of house- 
accommodation for instance, rises while the remainder as a 
whole falls. A rough estimate of the change in the value of 
money may still be possible. 1 

This conception is sufficiently definite to enter into significant 
propositions. Thus it is recorded of a local dearth that, the 
price of bread rising very high, the price of meat and other 
articles fell off owing to the fact that the purchasers of those 
articles had to expend so much of their money on bread. In 
this instance, presumably, the less necessary articles followed 
the law of “ short periods ” (“ market value ”); the dealers sold 
their goods below cost price. 2 Otherwise we might suppose the 
prices of articles other than bread (including that of meat) to be 
kept constant. Under these conditions, as shown above, 3 it is 
conceivable that more bread might be purchased. But this occur- 
rence is attended with a rise in the marginal utility of money. 4 
In other more important cases the direction of the change in the 
marginal utility of money cannot be similarly predicted. In the 
normal conditions above designated case a, when a rise of price 
in one article — while the prices of other articles remain constant — 
is attended with a fall in the demand for the article which has 
become more expensive, the marginal utility of money may or 
may not rise. Again, suppose the income available for the pur- 
chase of different kinds of goods to be increased (as in the case 
adduced above, p. 402), the marginal utility of money will norm- 
ally fall, but in exceptional cases may rise. In this and other 
respects the marginal utility of money in the way of consump- 
tion is analogous to its “ marginal efficiency ” in the way of 
production. 

1 Compare Bowley, National Proyrcas in Wealth and Trade, pp. 20-7. 

* In some previous enunciations of cognate theories (IV. and V.) a supply curve 
of tho sort pertaining to reciprocal demand or international trade is implied (by 

reference to Auspitz and Lieben’s constructions) so that tho result of assigned 
changes in the price — or quantity — of one article x is given in terms of the change 
in the price of tho article y as in this particular passage of tho present articlo; not 
in terms of tho change in demand for y as elsewhere in tho present article. 

> Above, p. 460. 4 Cp. Marshall, loc. cit. 
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.-. Publications relating to mathematical economics, by the 
writer of the present article, referred to in the course of the 
article : — 

I . — Mathematical Psychics (1881). 

II . — On the Application of Mathematics to Political Economy 
(Report of the British Association for the Advancement 
of Science, 1889). 

HI. — “ La theorie mathematiquo de l’offre ct de la demande ” 
( Revue (V Economic Politique, 1891). 

IV. — “ The Pure Theory of Taxation ” (Economic Journal, 
1897). 

V. — “ Teoria Pura del Monopolio ” (Ciornalc degli Economist, 
1897). 

VI. — (a) Review of Bastable’s Theory of International Trade, 
second edition. ( b ) Review of the same, third edition, 
(c) “ Disputed Points in the Theory of International 
Trade ” (Economic Journal: (</) 1897, p. 397 ; (b) 1900, 
p. 389 ; (c) 1901, p. 382). 

VII. — “ Theory of Distribution ” ( Quarterly Journal of Economics, 
1904). 

VIII. — Review of Cunynghamc’s “Geometrical Political Eco- 
nomy’* (Economic Journal, 1905, p. 02). 

IX. “Appreciations of Mathematical Theories” (Economic 

Journal: (a) 1907, (b) 1908). 

X. “ On the Use of the Differential Calculus in Economics ” 

(Scienlia, Vol. VII., 1910). 

XI.- Article on “ Probability” in the Encyclopccdiu Britannica 
(eleventh edition). 

XII. “ Applications of Probabilities to Economics ” (Economic 

Journal, 1910). 

XUI. “ Contributions to the Theory of Railway Rates,” Parts I. 

and II. (Economic Journal, 1911). 

XIV. (a) Review of Pigou’s “ Wealth and Welfare ” (Economic 

Journal, March, 1913). (b) “ Contributions to the 

Theory of Railway Rates : Digression on Professor 
Pigou’s Theories ” (Economic Journal, June, 1913). 


PRATaP COLLrttiE LIHUAJti:, 
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Section II 

The theories which we have been contemplating would be 
demarcated by some writers from the more tentative problems 
to which we now proceed. Thus M. Antonelli, appreciating the 
work of Walras, sharply distinguishes his pure theory of economic 
equilibrium from his application of mathematical reasoning to 
bimetallism. We are more impressed by the similarity than by 
the difference between the more and the less general propositions 
which admit of mathematical treatment. Alike they are “ sicklied 
o’er with the pale cast ” of abstract thought “ and lose the name 
of action.” This similarity is indeed likely to be forgotten when, 
instead of x and y, some concrete matter is the subject of our 
theorising. When Walras prescribes for Indian currency he 
forgets the limitations of mathematical theory. It is not surpris- 
ing that the English Government do not set much store on his 
bimetallic scheme, as Professor Pareto observes in the vigorous 
preface which he contributes to M. Osorio’s volume. We heartily 
agree with Professor Pareto when, in this connection, he says : 
“ Anyone who expects [“ veut ”] to derive the solution of a prac- 
tical problem simply and solely [“ exclusivement ”] from the 
theories of pure economics, or even those of applied economics, is 
generally wrong ” [“ est gtniralemcnt dans le faux ”] ( loc . cit ., 
p. xvii). But while agreeing that both the pure mathematical 
theory and that which has the semblance of being applied are 
nearly equally false in a certain sense, if taken too literally, we 
also think that they may bo nearly equally useful as showing 
probability or tendency. As M. Zawadski says of the pure 
theory, which predicates maximum “ oplielimity ” of free com- 
petition : “It does not follow that [because it cannot be applied 
directly] it is altogether without bearing on practice [“ soit privte 
de toutc portie pratique ”] (p. 289). As a champion of Free Trade 
Professor Pareto has assuredly derived support from the principle 
of maximum satisfaction, as it is called in English ; though he 
is aware that the unqualified assertion of laisser fairc is folly 
(Zawadski, p. 288, note). We submit that a similar use may 
be made of less general propositions. There is attained a pre- 
sumption analogous to that scientific common sense, that almost 
unconscious record of experience, which underlies many of the 
theorems of Probabilities. 1 The designation “ a priori ” or 
“ unverified ” which has been applied to such presumptions is 

1 See, on p. 477, ante, XIV. 225 ; XIII. 205 ; XII. 287, 459, 463, and earlier 
writings there cited. 
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not intended to cut from under them the ground of experience, 
but rather to mark the absence of that third stage in the “ Con- 
crete Deductive Method ” which Mill called “ Verification.” 1 
The presumptions which we postulate are analogous to the 
“ antecedent probability ” which Mill (after Laplace) employs 
in the calculation of chances — “ it would be impossible to estimate 
that probability with anything like numerical precision,” yet 
44 we may be able to form a conjecture ” adequate to sustain ” a 
practical conclusion.” 2 Such presumptions are of the kind which 
44 would naturally be assumed ” in Dr. Marshall’s words ‘‘ to 
start with, . . . and until cause to the contrary were shown.” 3 

Of this kind is the presumption that the imposition of a tax 
will diminish the demand for a commodity. It is almost sufficient 
to say that the negative would be violently contrary to common 
sense 4 ; calculated to excite the derision which was bestowed b>' 
an economist of the highest sagacity upon the cognate paradox 
that a tax upon a (monopolised) article might prove beneficial 
to the consumer. 5 Common sense in the example before us is 
further justified in the case of a small tax by a presumption 
resting on a higher, more expert, sort of common sense, that the 
marginal utility of money may bo treated as constant. When 
the tax is so large as to render this presumption hazardous, we 
must fall back on the first presumption, strengthened by a con- 
sideration of the conditions on which the rise or fall of price 
depends. It will be seen from the formula which expresses those 
conditions (above, p. 4G0) that the consumption of the taxed article 
will be diminished when its correlation in the way of demand with 
untaxed articles is small. Now this is a datum, like Mill s 
44 antecedent probabilities,” about which we may be able, in his 
words, to ” form a conjecture ” sufficiently accurate for ” a prac- 
tical conclusion.” Some other conclusions of less practical 
importance may be gathered from the study of the formula. 

It is difficult to formulate the presumptions of common sense 

* Logic, Hook III. ch. xi. ; Hook VI. cli. »x. 

* Logic, Hook III. ch. xviii. § G. 

* Princijtlcs of Economica, Hook III. ch. vi. § 3, p. 30; referring to tlio 
Assumption that “ a shilling's worth of gratification to one Englishman must be 
taken as an equivalent with a shilling's worth to another.” The passage including 
tho note should l»e studied in its bearing on tlio treatment of utility as a quantity 
{ante, p. 68 ct ««</.). 

* Thus Professor Carver expresses a generally and almost universally valid 
belief when in his scholarly paper on “The Shifting of Taxes” ( Yale lit view, 
November, 189G), he says : “ It is scarcely conceivublo that u tax can increase 
tho demand for tho thing taxed.” Yet wc have seen that this hurdly conceivable, 
is not impossible. 

* XII. 290 et scg. ; und earlier writings there cited. 
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so unequivocally as not to admit of being misrepresented and 
misapplied by captious critics and stupid practitioners. There 
must ever be understood a saving clause like that which Aristotle 
appended to his definition of moral virtue, “ o>9 &v 6 <ppovift6<s” 
The nature of the presumptions postulated may best be exhibited 
by examples. We shall take these from Professor Pigou’s Wealth 
and Welfare, a work which abounds in “ tentatives ” (as they 
would be described by M. Zawadski), going beyond the received 
applications of mathematical method. 

The same work has been utilised by the writer of the article in 
the Quarterly Review , which we have cited, to point a different 
moral. But the difference is perhaps not so great as it appears. 
The reviewer, indeed, maintains that “ between this pure science 
and the application of practice there seems to be a deep gulf fixed.” 
Whereas, we attempt to bridge that gulf. But we are careful 
to put up a conspicuous notice to the effect that “ this bridge is 
not adapted to carry heavy traffic.” Our “ antecedent proba- 
bilities ” will generally require to be strengthened by concrete 
materials in order to lead to practical conclusions. It is not clear 
that the polemic in the Quarterly Review is intended to demolish 
the inchoate construction which wo describe. The attack is 
rather directed against the form of exposition adopted by a par- 
ticular writer. The questions involved pertain mostly to literary 
criticism. How far is it advisable to employ a technical ter- 
minology ? What is the happy mean between abruptness and 
diffuseness of style ? There is room for some diversity of judg- 
ment on such questions. But we do not venture to oppose our 
judgment to that of one who is a master of the arts of exposition. 
We aro not, however, precluded from citing in illustration of a 
particular point passages which have been criticised on grounds 
not relevant to that particular point. 

Our first example consists of the leading principle which 
Professor Pigou thus enunciates in the form of two propositions. 

“ The first is that the dividend necessarily stands at the maximum 
attainable amount when the marginal net product of resources is 
equal in all uses ; the second, that self-interest, if not interfered 
with, tends to make these marginal net products equal.” 1 Pro- 
fessor Pigou may be open to criticism for having alluded to Adam 
Smith’s corresponding theory as “ highly optimistic,” without 
mentioning the serious qualifications of the general theory which 
were introduced by Adam Smith ( Quarterly Review , p. 420). We 
do not venture to dispute about Adam Smith’s meaning with the 

1 Pigou, Wealth and Welfare, Part II. ch. iii. § 1. 
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editor of the Wealth of Nations. We are ready to admit that 
Wealth and Welfare might he improved hy fuller references; and 
we may add, bv a more complete index. But we are not here 
concerned with the form of the treatise. What interests us is 
the substantial identity between the leading principles enunciated 
by Professor Pigou, and those which propounded by Adam Smith 
have revolutionised the world of indust ry and commerce. What 
the Quarterly Reviewer disparagingly describes as “ Professor 
Pigou’s translation of the plain language of Adam Smith into the 
language of marginal net products ” appears to us an improved 
restatement of fundamental doctrines — a revised version which, 
though not comparable in respect of style with the authorised 
version, has the advantage in respect of accuracy. The mathe- 
matical statement brings more clearly into view the essential 
characteristic of a maximum. What the critic suggests (foe. cit., 
par. 2), and what others more loudly proclaim, that the mathe- 
matical statement of a general proposition involves a neglect of 
practical limitations, is not, we submit, true of Professor Pigou. 1 
In the immediate context of the leading principle which wo have 
cited he introduces exceptions, and throughout makes it clear that 
he treats the general propositions of political economy as “ truths 
only in the rough,” as Mill says. Many of the exceptions which 
he points out are of that recherche species which the mathematical 
method is peculiarly adapted to discover, thereby “ making clear 
how far we arc from being able to solve with full knowledge of 
the case a multitude of questions which are boldly decided every 
day.” These words of Cournot are quoted with approbation by 
the writer in the Quarterly Review , in an earlier writing, 2 where 
he shows how the mathematical economist, “ by making clear 
the nature and extent of the assumptions implied in dealing with 

1 If it bo objected that in tho nbovo cited enunciation of lending principle* 
Professor Pigou uses tho word “ necessary ” and in aevcral other passage** an 
italicised “ must it may bo replied that Adam Smith, who admittedly recognises 
practical limitation*!, in yet very fond of tho word “ necessary." For instance, in 
connection with tho principle now under considerat ion : 

" The study of his own advantago naturally, or rather necessarily, leads him 
to prefer that employment which is most advantageous to the Society ” (Rook V. 
ch. ii. par. 4 ). 

" Every individual who employs his capital in the support of domestic industry 
necessarily endeavours 60 to direct that industry that its produce may be of tho 
greatest possiblo value ” (toe. cit., par. 7 ). 

" Tho industry of tho country therefore is thus turned away from a moro to a 
loss advantageous employment, and the exchangeable value of its actual produce 
instead of being increased, according to tho valuation of tho law-giver, must 
necessarily bo diminished by every such regulation " (par. 12). 

* Transactions of tho Faculty of Actuaries, Vol. IV. Part I. The Use of 
Mathematical and Legal Ideas in Economic Problems, liy J. Shield Nicholson. 

VOL. II. II 
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economic problems . . . invites the statesman to proceed with 
caution.” 

It often happens, as we have had occasion to notice, that 
a mathematical writer who enounces some recherche exception 
is in consequence supposed to be denying the general rule . 1 It 
is hard that he should be also suspected of affirming the general 
rule unreservedly as if it did not admit of exceptions. It was 
said of some narrow-minded specialist that he was a man who 
could see a fly upon a barn door without being able to see the door 
or the barn. A double degree of blindness seems to be attributed 
to the mathematical economist ; now represented as incapable of 
seeing the barn, and now the fly. The truth appears to be that 
the relation between the large and the small, the general and the 
particular , 2 is better conceived by one who has been trained in 
mathematics, including probabilities, than by one whose soul this 
science has not taught to stray beyond generalisations of the 
Ricardian type. However this may be, it is certain that whoever 
employs general propositions in economics, whether expressed 
mathematically or not, is exposed to the suspicion of neglecting 
facts ; especially on his first appearance, and before he may have 
acquired a reputation for caution and good sense. Adam Smith 
himself is no exception to this rule. Adam Smith stands accused 
of 41 Smithianismus.” Nor is it only to pedants of the German 
historical school that Adam Smith has appeared too abstract, but 
also to practical English genius. It was Burke who said , 3 44 You, 
Dr. Smith, from your professor’s chair, may send forth theories 
upon freedom of commerce as if you were lecturing on pure mathe- 
matics ; but legislators must proceed by slow degrees.” Fox was 
not so much impressed as the Quarterly Reviewer is by the 
limitations with which the generalisations of Adam Smith are 
guarded. For, as reported by Lord Colchester, 44 in talking of 
books upon political economy he said (as I have often heard him 
say in debate) that he had but little faith in Adam Smith, or any 
of them, their reasons were so plausible but so inconclusive.” 4 

Imputations of this sort have, no doubt, sometimes been 

• Cp. F.. p. 144. 

2 Tho relation is well expressed in the following passage, one of a largo class of 
similar conclusions : “ All that wo have proved is that situations are possible in 
which a diminution in the falsity of judgment or a diminution in tho costs of 
movement will make marginal net products more unequal. When, however, we 
aro contemplating, from a general point of view, tho consequences of theso 
diminutions it is not tho possible but tho probable effect which concerns us " 
(Wealth and Welfare, Part II. ch. iv. § 10). 

* As related by (the second) Lord Lansdowno, Hansard, 1820, Vol. I. p. G50. 

4 Diary of Lord Colchester, Vol. II. p. 7. 
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deserved, not, indeed, by Adam Smith, but by some of his 
followers, for instance. Miss Martincau. But our withers are un- 
wrung. We have been careful (o explain with Professor Pareto 
that the solution of practical problems is not to be expected from 
economic theory pure and simple. We do, indeed, claim that 
general propositions of the kind which Adam Smith qualifies with 
the adverb “ necessarily,” may afford general directions which are 
useful ” to start with,” and in the absence of knowledge to the 
contrary. We should not expect the first principle now under 
consideration, whether as stated by Adam Smith or in Professor 
Pigou’s version, to be of much avail in an emergency, say for the 
direction of a committee providing employment for the wives of 
absent soldiers. But with reference to some wider question in 
eodetn generc , to one taking a general view of women’s work, the 
principle may well be significant. Suppose it to be ascertained that, 
as Mr. Sidney Webb finds probable, “ women’s work is usually 
less highly paid than work of equivalent difficulty and productivity 
dono by men." 1 Pro tanto, the productive resources of the com- 
munity would not be distributed so that marginal net products 
should be equal. Against such a distribution there is the pre- 
sumption that in the words of Mrs. Sidney Webb , 2 “ it is by 
the fullest possible use of all the productive faculties of the whole 
population that wo shall obtain the largest yield of services and 
commodities." This presumption is of great importance. It is 
of the kind which — tempered with common sense and regard to 
fact — has worked mighty revolutions in industry. Yet the pre- 
sumption is not by itself decisive. Before giving play to the 
Smith-Pigou principle, we require, having regard to the concrcto 
circumstances, marriage and domestic life, to be secured against 
the danger of that process of degradation through subsidised com- 
petition which is described by Mrs. Webb as “ industrial 
parasitism." 3 

As a second example of an economic tendency let us take 
Professor Pigou’s proposition that the elasticity of the aggregate 
demand for labour is much greater than unity . 4 There is room 
for difference of opinion as to the form in which this presumption 

1 Economic Journal, Vol. I. p. 035 ctecq. Compare Mrs. I'nwcott, Economic 
Journal, Vol. II. p. 174 ; arguing that women are crowded into elusses of industry 
less remunerative than thoso open to men. 

* The New Statesman, July 25, 1914; one of a series of valuable articles on 
*■ I’ersonul Rights and tho Woman Movement.*' 

* Cp. loc. cit., Aug. 1. 

* Wealth a, id Welfare, Part II. ch. ii. § 11 et passim. Tho proposition is 
criticised in the Quarterly Ileview. loc. cit. p. 417, and defended by Professor 
Pigou in tho next number of that Review (Jen. 1914). 

VOL. II. 112 
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should be stated. So experts differ about the statement even of 
geometrical axioms. But we submit that some such general pro- 
position, resting on the sort of evidence to which we all along 
appeal, underlies the received arguments in favour of labour- 
saving machinery and free trade. How else can the free trader 
reply to specious objections like those employed by Byles in his 
Sophisms of Free Trade . 1 The objections urged in former 
numbers of the Economic Journal against some of the arguments 
in favour of free trade employed by Professor Bastable in his 
International Trade are similarly to be answered by presumptions 
as to the way in which productive forces probably act. It was 
objected that the transaction between the employing and em- 
ployed class in a country is of the same genus as international 
trade, that a removal of barriers to the trade between nations may 
well — and not infrequently does — prove permanently injurious to 
a particular nation ; and therefore that the removal of restrictions 
on importation into a particular country may well prove perma- 
nently detrimental to the employed class as a whole. The answer 
is to be sought in common sense, and probabilities founded on 
general experience. An answer in this sense has been given by 
the objector himself . 2 

« E.g., " Supposo stockings to tho voluo of £500,000 o year aro made in 
Leicester and exchanged annually for gloves to tho amount of £500,000 a year mado 
in Dover. . . . Supposo now tho Leicester peoplo instead of exchanging thoir 
stockings for gloves from Dover exchange them for gloves . . . say from 
Calais. Dover loses what Cnluis gets. . . Sophisms of Free Trade , Edition 
1904, p. 20. 

* " In economics it is often difficult to hold fast general resemblances without 
ignoring — or appearing to ignore — specific differences. In tho present mattor, 
while apprehending that tho transactions between tho operativo and tho employing 
classes are of the genus international trade, wo must not forget that tho exports 
and imports of this trade are of a very peculiar character. The peculiarity might 
bo partially illustrated by the trado which used to flourish between England and 
tho Southern States of America; these States exported to England raw cotton, 
receiving in return cotton manufactures. If tho offer of raw cotton with tho 
demand for cotton manufactures were to bo increased on ono side of tho inter- 
national market by a change such ns tho growth of population in tho Southorn 
States, other things being tho same, the offer of manufactures on tho othor sido of 
tho market on tho part of a large and flourishing England would bo likely to koop 
paco with tho offer of raw material, in such wise ns not to alter tho terms of 
international exchange to tho disadvantage of tho average Southomor. But 
indeed, tho illustration hardly docs justice to the oxpansiveness of tho trade which 
wo are now considering. Let us rather suppose tho export to consist of that 
rawest and most extensively demanded material, mechanical power. Let us 
imagine, for tho sake of illustration, Niagara harnessed in tho service of man to 
belong wholly to the United States, not in part to Canada ; and that by improved 
means of transmitting force tho means of production may bo conveyod from 
Niagara to any department of Canadian industry. If tho supply of power from 
Niagara to Canada wore to bo increased by some dislocation, for instance some 
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Another example of an advance in applied mathematical 
economics is presented by Professor Pigou’s theory of joint pro- 
duction in railway rates. That theory has been severely criticised 
in the Quarterly Review . And it may be admitted that the 
criticism has weight so far as it is directed against the form of 
the exposition. That the gist of the theory should have been 
completely missed by a very discerning critic certainly argues 
some defect in the exposition. Perhaps it was injudicious on the 
part of Professor Pigou to use expressions which might suggest 
that his difference with the railway experts related only to defini- 
tions — “ an accident of language.” 1 Whereas the real issue 
relates not to the definition of terms, but to a distinction between 
things. There is a great difference between a condition of in- 
dustry in which the cost of producing x of one commodity (say 
gas) is the same as that of producing x of that commodity plus y 
of some other commodity (say coke), and a condition in which 
the cost of producing x and y, say transportation of coal and 
transportation of copper, does, indeed, depend upon a single vari- 
able, but not now x or y, but z the sum of the two 2 (the number 
of tons of copper transported plus the number of tons of coal). 
The difference might be illustrated by the contrast between two 
methods which have been proposed for linking gold and silver so 
as to form a double standard of value. According to one method, 
which was called by its distinguished inventor “ true bimetall- 
ism,” 3 and has subsequently become known as " symmetallism,” 
a sum of say £3 17s. 10£d. in standard money would procure a fixed 
fraction, say half, of an ounce of gold plus a fixed weight of silver, 
say £ x 15* ounces (or, more generally, * x r, r being a legalised 
ratio). According to the plan commonly known as bimetallism, 
the sum of £3 17s. IO£d. would procure any (proper) fraction of 


an ounce of gold, say 


1 

t 


th of an ounce, plus a weight of silver 


equal to 



) — or, more generally, 




Suppose 


permanent impediment to its supply elsewhere, then it might he expected that — 
in the long run, and abstracting temporary disturbance — the offer on tho part of 
Americana owning Niagara would bo met l>y the demand for additional power on 
the part of the entrepreneurs in a largo and flourishing Canada." Scientia, 
1009, p. 90. (Above, «.) 

* Wealth and Welfare, Purt II. chap. xiii. § 3. Cp. § 4. where in denying a 
proposition about a certain kind of industry it is argued : " This im not Joint 
Supply.” , . 

1 More exactly a linear function of tho two quantities, say ax t»j, wncro a 
and 6 are constants. 

3 Evidence of Professor Marshall before tho Precious Mctuls Commission, 1887. 
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hasty thinkers to have confused the properties of these two very 
different systems. It would probably not be the best method of 
combating the confusion to ascribe it to an accident of language, 
a wrong definition of the term “ bi met all ism.* * Such a method of 
attack might seem to be met by the defence : “ it would be strange 
if . . . experts, practical and theoretical, have fallen into a gross 
error by not understanding the words they use ” ( Quarterly 
Review, p. 421). Upon which we remark that the railway experts 
no doubt attached a clear conception to the words they used ; 
but it was not an appropriate conception. 1 The subtlety of their 
thought was not equal to the subtlety of the distinctions existing 
in the nature of things. 

For an examination of these delicate, but vital, distinctions 
the reader is referred to former articles in the Economic Journal. 2 
They are summarily re-stated here, 3 in the new light which has 
been thrown on the subject by recent publications. It is proper 
to begin with the simple case defined by Mill, “ when the same 
outlay would have to be incurred for either of the two [products] 
if the other is not wanted or used at all.” Professor Fanno 
expresses this datum by treating the ratio between the quantities 
of the two products as a constant, viz. K. He represents the 
real unity underlying the apparent duality of the products by 
an appropriate unit. Thus equipped he successfully attacks the 
main problems which the case presents; investigating the effects 
of a change in the demand of one or other of the commodities, 
of a tax or a bounty, now under the regime of competition, now 
under that of monopoly. The interest of these investigations 
extends beyond the simple case to which they primarily relate. 
The light which is applied at this particularly accessible point 
illuminates the comparatively inaccessible regions in the neigh- 
bourhood. This extension of illumination is effected by Professor 
Fanno through the introduction of a change in the value of the 
constant “ K.” This statement of the general problem has an 
advantage in respect of simplicity over that which has been 
given in a former number of the Economic Journal. 4 The 
relation between the two presentations might be illustrated by 
the contrast between the modern and the older method of repre- 
senting the relation between demand and price. This relation is 

1 Compare Whcwell, Inductive Sciences, as to tho part which clear and appro- 
priate conceptions have played in scientific discovery. 

a See XIII. p. 556, el eeq. See Index, s.v. Joint Production. 

* Before striking at what is hero said the dissentient reader is requested to 
attend to what has been there said. 

4 IV. 54. 
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now commonly expressed by a curve or symbols. But the 
Ricardians preferred to say that “ although the demand should be 
doubled, trebled, or quadrupled,” 1 the price will ultimately fall 
to that “ natural ” price which is fixed by the cost of production. 
But the cost of production might vary; and in the case of agri- 
culture at least it might vary in consequence of a change in the 
amount demanded. 

As we leave the hard and fast limit formed by the classical 
instance of gas and coke we come to cases like wool and mutton, 
beef and hides, which are joint products in “ a more partial 
sense,” as Mill says ; 2 a sense which has been made clearer by 
mathematical writers, in particular Dr. Marshall 3 and Mr. Flux . 4 
“ If we suppose the degrees of complementariness to be gradually 
diminished we shall pass through the zero point of absolute inde- 
pendence to a relation which may be distinguished as rival pro- 
duction ; when the increased production of one commodity renders 
the increase of the other more difficult.” 3 At the limit of this 
class, at the extreme which is opposite to the limit of Joint Pro- 
duction proper formed by Mill’s instance, gas and coke, is placed 
the case now under consideration, where the cost of production 
depends on the simple sum of two (or more) quantities of product 
(x -f y)t or, more generally, the weighted sum (ax by), where 
a and b are numerical constants, the dependence not being 
of the simplest sort, the cost not simply proportional to the 
said sura, but some function thereof, as may be expected where 
there are general expenses. The conception of this case as an 
extreme limit of rival production is countenanced by Mr. John- 
son’s parallel enunciation with respect to joint demand. Ho 
thus describes the " extreme cases ” in which “ the curves of 
utility degenerate into a series of parallel straight lines. “ Hero 
we may call x and z strictly or absolutely competitive ; i.e., any 

* Ricardo, Political Economy, ch. xxx. 

* Political Economy. III. ch. xvi. $ 1. 

* Principles of Economics, sub voce Joint Supply. 

« Economic 1‘rinciple*. 

4 Quoted from tho discussion of the subject in an curly paper (V. 54. referring 
to VI.), in which context, it may be ns well to caution tlio possible render, there nro 
nomo bad misprints, noticed among tho errata in the decennial index. In a Inter 
paper (XIII. 558) it is proposed to use the term ” disjunctive " us opposite to 
" Joint ” (production). Tho class seems not to have been named by other writers, 
and perhaps with reason, since without further limitations it is too wide to !>o of 
servico. It will apply to almost all economic production if in accordance with tho 
first of tho passages referred to it is exemplified wherever ** a limited amount of 
timo, strength or resources may l»o spent on cither of two sorts of otherwise 
unconnected production.” It might bo better to limit tho class to cases whore 
there is a more active technical incompatibility between two hinds of production. 
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given amount of x gives the same utility as a proportional amount 
of 2 ” {Joe. cit. t p. 495). Substitute “ y ” for “ z,” “ cost ” for 
“ utility',” and for “ curves of utility ” “ curves of equal cost,” 
and you have a statement corresponding to ours. 

Such, then, is the case to which it is proposed to attribute 
properties proper to Mill’s case of gas and coke, identifying two 
limiting cases which are at the opposite extremes of opposed 
categories. 1 It is as if you were to attribute the same properties 
to the extreme cases of Diminishing Returns and its opposite ; 
identifying the case in which no amount of additional outlay will 
produce any additional return and a virgin soil or nascent in- 
dustry in which Increasing Returns operate with the greatest 
activity. Against this inaccuracy of language and thought Pro- 
fessor Fanno lends the weight of his authority. In a passage too 
long to be quoted here in full he thus characterises the “ broad ” 
sense of joint cost which has been opposed to Professor Pigou’s 
narrow [ ristretto ] sense. “ This excessive [. soverchia ] extension of 
the concept joint cost does not seem to us correct or scientifically 
rigorous. For every group of phenomena formed by any classi- 
fication ought to comprise phenomena which resemble each other 
[che sieno fra loro omogenei ] not merely superficially Q formalmcnte ] 
but in material respects [ sostanzialmenle ]. Now this is far from 
being the case with the group denoted by ‘ Joint Supply ’ in the 
broad sense of the term. In the two cases [the broad and the 
limited sense] the character of the correlation between the prices 
is different; their behaviour [com portamento] and laws are dif- 
ferent. We therefore reject the broad conception of joint cost 
as too vague and indeterminate.” Professor Fanno writes with a 
knowledge of the vigorous but courteously conducted controversy 
— ” una vivace ma obiettiva po/emica ” — between Professor Pigou 
and Professor Taussig in the Quarterly Journal of Economics 
(1913). 

We are not so much concerned to prove that Professor Pigou’s 
definition is the best, as to exhibit the importance of the new 
propositions which justify the definition. They relate chiefly to 
the characteristics of joint cost in the ‘‘ broad ” sense, what we 
have described as the limiting case of “ competitive production.” 
These properties are quite different from those which are com- 

1 Under the circumstances carefully defined by Professor Pigou, p. 218 (latter 
part). Compare Economic Journal, Vol. XXI. p. 565; with reference to certain 
magnitudes of the increment ax it might be impossible to increase the production 
of x by Ax without diminishing the cost of increasing y (tho characteristic of 
Joint Production proper), even though tho total cost was of the form F(ax + 
by). 
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monly ascribed to joint cost of production. Of the latter, .T. S. 
Mill writes : “ Since cost of production here fails us, we must 
revert to a law of value anterior to cost of production, and more 
fundamental, the law of demand and supply.” 1 So Professor 
Nicholson, referring to the case of joint products : 44 In this case 
the law of value is that the normal price of the two together is 
determined by the aggregate cost of production; and that the 
relative prices of the joint products, or the distribution of the 
aggregate between them, depends upon the demand and supply.” 2 
Well, the relative prices of the products, in the limiting case in 
question, do not depend upon the demand and supply in the sense 
which is evidently intended, the sense in which value depending 
on demand and supply only is opposed by J. S. Mill and the older 
writers to value depending on cost of production. It is not 
necessary now to 44 revert to a law anterior to cost of production.” 3 
It is as true now as in the normal case of value said to 44 depend 
on cost of production,” that ‘‘although the demand should be 
doubled, trebled, or quadrupled,” 4 prices tend to be the same 
if costs of production remain the same. Now, as in the normal 
case, “ it is the cost of production which must ultimately regulate 
the price of commodities.” 5 Only the regulating cost of produc- 
tion is not now, as usually to be understood, the total cost, but 
the prime cost, the cost of adding a unit of either product, other 
things being the same. Thus, suppose that the total cost of 
transporting x tons of coal plus y tons of copper depends only on 
x -f y.° It follows from first principles that the increment in 
the total cost due to the increase ( ceteris paribus) of x by any small 
weight r is equal to r multiplied by the rate at which the total cost 
increases with the increase of x. But that rate is the same as 
the rate at which the total cost increases with the increase of 
x -f- y, or of y only ( x remaining constant ). 7 Accordingly, the 
prime cost of transporting (a small unit of) coal will be the same 
as that of transporting copper. Therefore, according to the rule 
just now given, the price of transporting a ton of coal tends to 
be the same as the price of transj)orling a ton of copper, the 
general expenses being distributed equally between the two com- 
modities. Again, supposing that the cost of transporting silver 

1 Political Economy, III. xvi. 1 . 

* Principles of Political Economy, Vol. II. p. 02. Cp. Quarterly Itcview, 
loc. cit., p. 421. 

3 Any more than it is always, even in the general case of value said by Mill 
to depend on cost of production proper. * Ricardo as quoted ubovo, p. 1 08. 

• Ricardo, loc. cit. * Cp. XIII. p. 000. 

’If the total cost of producing x y is F{x + y) the rate ut which this increases 
with the increase of either x or y is l ’(x H- y). 
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and gold depends only on the weight (concrete circumstances, 
such as differences of risk and insurance, being abstracted) ; then 
in a regime of bimetallism (in the ordinary sense of that term) 
the prime cost of transporting a thousand pounds sterling in silver 
would be 15 J times the prime cost of transporting a thousand 
pounds sterling in gold (supposing the bimetallic ratio to be 
15J : 1); and, accordingly, the price of transporting a thousand 
pounds sterling in silver would tend to be 15 J times the price of 
transporting that sum in gold. 

It may be objected that this proposition is not confirmed by 
observation ; the predicated exact correspondence between prime 
cost and price is not observable throughout the real world of 
industry. It may be replied that the requisite condition of per- 
fectly competitive production is often not perfectly fulfilled; and, 
further, that even when the condition is at least approximately 
fulfilled, the resulting tendency is obstructed by an element of 
monopoly. We may have to rely largely on general reasoning, 
of a piece with that which is generally accepted in proof of a 
correspondence between value and cost of production in ordinary 
cases. In the present case, indeed, the importance of the ten- 
dency consists in its not being fulfilled in practice. There is 
afforded a rule for the regulation of industries in which the fulfil- 
ment of the tendency is obstructed by monopolistic friction. 
This regulative idea may well be of far-reaching importance. 
A check is thus given. to the spread of the heresy, as it would 
have seemed to the older economists, that there is no presumption 
against charging different prices for like services : electric power 
may properly be sold at different prices according to the use for 
which it is destined, a doctor may fairly vary his fees according 
to the means of the patient, and so on. 1 

It must be remembered that the tendency which has been 
stated rests on the sort of probability which is here all along 
understood. The rule holds good, primd facie and provisionally, 
until cause to the contrary be shown. One cause that is to be 
looked for is a condition of supply and demand such that without 
discrimination contrary to the rule production cannot be made 
to pay. With reference to industries generally, “in an industry 
selected at random,’ * as Professor Pigou has it, 2 it appears improb- 
able, for reasons given by him, that this sort of exception should 
occur. 

It is a question of great practical interest whether the excep- 

1 Cp. Acworth, Railway Economics, ch. ix. 

* Wealth and Welfare. Part II. ch. xii., especially §§ 15, 16, 17.. 
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tion is likely to occur in the class of industries for the regulation 
of which a rule is much required, “ public works,” in M. Colson’s 
phrase, and, in particular, railways. Railway experts in general 
bear witness in favour of a discrimination inconsistent with the 
rule. But their testimony is obscured by the confusion attending 
the double signification of “ joint cost.” The answers of experts 
arc then most authoritative when they are addressed to questions 
framed by correct theory. Pending further discussion, we are 
disposed to agree with Professor Pigou that, while discrimination 
or the “ value of service principle ” is required at a certain early 
stage of a country’s development, the “ cost of service principle ” 
should be the rule for more developed countries . 1 Thus consider- 
able weight is added to the reasons in favour of “ the cost of 
service principle,” which is now being enforced by the Interstate 
Commerce Commission. 

At the same time, the weight on the other side of the balance 
is lightened. For the Competition to which advocates of dis- 
crimination appeal — Professor Hugo Meyer notably 2 — is found to 
be of the nature of Duopoly , a species of competition which has 
not in its favour the same presumptions as that which Professor 
Pigou calls “ simple competition.” 3 

Many other examples of mathematical reasoning based upon 
Probabilities and bearing upon practice are to be found in Pro- 
fessor Pigou’s work. We do not conceal that there is something 
tentative in these applications. Nor do we put forward our 
explanation of their philosophical basis as final. Rather, in the 
words of the philosopher who first divined the deep connection 
between Probabilities in a technical sense and Induction in 
general , 4 we “ shall think it sufficient if the present hints excite 
the curiosity of philosophers and make them sensible how defec- 
tive all common theories are in treating of such curious and 
sublime subjects.” 

* Wealth and Welfare, loc. cit., § 10. Compute us to objections and qualifica- 
tion. XIV. 

3 Governmental Regulation of Railway Rates, passim, ami especially with 
reference to the system of “ blanketing,” which the Inters Into Commerce Commis- 
sion has since limited. 

3 Wealth and Welfare, Part II. ell. viii. and cl». vii. §§ 12-14; cli. xvi. §§ 2-3. 

4 Hume, *‘ Of Probability,” sec. vi. of An Enquiry Concerning Human Under - 
standing (Essays). 
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